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Cotton Carding: Production and Its Effects on 
Quality 


Elliot B. Grover and George H. Dunlap 
North Carolina State College School of Textiles 


The following report, which covers the possibility 
of increasing the production of cotton cards, should 
be of particular value to the managements of cotton 
mills at this time when the capacity of the equipment 
is overtaxed because of war requirements. It would 
also seem reasonable that the principles set forth may 


be applicable to the carding of staple rayon. 


This is the first complete report on studies con- 
ducted under the direction of the Applied Research 


Department of the Textile Research Institute, Inc. 


' A progress report has been recently issued cover- 
ing some of the. material included in this article. 
However, in the course of finishing the study it has 
been possible to draw several important conclusions 
affecting the overall picture which were not justified 
Addi- 


tional results have now been summarized and, of 


at the time the progress report was issued. 


course, the data provided are much more complete. 


The cotton carding capacity of the country, al- 
though in balance with other yarn manufacturing 
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equipment for peacetime requirements, is inadequate 
for the manufacture of heavy volumes of military 
fabrics. 


The greater predominance of the coarser yarns 
needed in wartime requires an increase in carding 
capacity in proportion to spinning equipment. 


Therefore any increase in the productivity of ex- 
isting carding equipment should be reflected in di- 
rect increase in the country’s yarn production, as 
long as the production increase is not accompanied 
by significant lowering of the quality of the types of 
yarns used in military products. — 


This project was outlined by Mr. Malcolm E. 
Campbell, Dean. North Carolina State College 
School of Textiles, and directed by Mr. Campbell 
and Mr. Giles E. Hopkins, director of applied re- 
search, Textile Research Institute. 
ducted at the North Carolina State College School of 
Textiles and sponsored by the Office of Production 
Research and Development of the War Production 


It was con- 
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card without increasing the cylinder speed—as by ana 
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4, Because increasing card production by raising 
the speed of the entire card involves increased me- 
chanical deterioration, reduces the power efficiency, 
and causes increased waste, none of which is en- 
countered under the conditions outlined in conclu- 
sion 2, and because the yarn quality characteristics 
are affected approximately the same way in both 
cases, it would seem that the method outlined in 
conclusion 2 is preferable. However, with low 
grades of cotton, or when higher waste removal is 
desirable, a combination of the two methods out- 
lined in the first two conclusions might prove ad- 


vantageous. 


5. There is a direct relationship between the 
speeds of the cleaning members of the card—lickerin, 
cylinder, and flats—and the amount of waste pro- 
duced by each. Thus, the overall waste percentage 
at the card can be controlled within practical op- 
erating limits by the regulation of the speeds of these 
parts. (See Table V.) ; 
6. Peak power demand charges should not be in- 
creased as a result of using high overall card speeds, 
as represented by cylinder speeds of 225 r.p.m. for 
group or line drives. Special problems will exist 
with individual card drives, which must be met ac- 
cording to the particular conditions of each mill. 


Recommendations 


1. The possibilities shown for increasing the pro- 
ductivity of the card should be studied and applied 
to individual mills, with proper allowance for the 
age and the condition of their cards, the stability of 


the structure, and for other limiting conditions. 

2. As the problems of carding staple rayon are in 
a measure similar to those of cotton, similar tests 
should be made on rayon production. 


Summarized Results 


1. When the overall card speed was increased in 
proportion to an increase in cylinder speed of from 
165 to 225 r.p.m., production was increased 36 per- 
cent. Yarn strength was not affected (the variation 
was less than 3 percent, with no trends noted), waste 
was increased, and yarn appearance dropped not 
more than one-third of a grade. Power require- 
ments—horsepower as well as the horsepower per 
pound carded per hour—increased as the higher 
speeds were used. This was demonstrated with 114- 
inch cottons, where productions were increased from 
10.8 to 14.7 pounds per hour, and also with 1-inch 
cottons, where productions increased from 12.1 to 
16.5 pounds per hour.. (See Table I-A and Fig- 
ure 1.) 

2. When the flow of cotton through the card was 
increased, production ,was improved up to 60 per- 
cent without significant loss in yarn strength, with a 
decrease in waste, and with yarn appearance drops 
of not more than two-thirds of a grade (usually not 
more than one-third of a grade). Although there is 
an increase in the rate of power usage, there is a net 
lowering of the horsepower per pound of cotton 
carded accompanying this production increase. (See 
Figure 2.) This was demonstrated with the 1-inch 
strong-fibered cotton as follows: 

(a) A production increase of 60 percent (from 
12.1 to 19.3 pounds per hour) was obtained by in- 


creasing doffer speeds from 10 to 16 r.p.m. With a 
cylinder speed of 165 r.p.m. the yarn appearance 
grade dropped from A — to B, but with a cylinder 


{22 
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INCREASING Oveear Card A 
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lo 
Proouction (pounds per hour) 


Fic. 1. The horsepower increases approximately with 
the square of the cylinder speeds (and therefore to the 
square of the production). 


cotton carded per hour increases approximately in pro- 
portion to the cylinder speeds or production. 
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means 
Fic. 2. The power to operate the card: increases as the production is raised. However, there is a substantial  cleanir 
reduction in the power per pound per hour with this same increase in production. The effect of using higher cylinder _ 
speeds is reflected in the increased power required. Very similar results are obtained if the production is increased by F 
using either heavier lap or sliver. waste 
and V 
speed of 195 r.p.m. the grade remained at B+. In in adjustments. (See Table II, Parts 1 and 2, and 6. ( 
both instances waste decreased. (See Table I-B.) Figures 3, 4, and 5.) tained 
(b) A production increase of 40 percent (from (>) A comparison of the yarn skein strengths resulte 
12.1 to 16.9 pounds per hour) was obtained by in- for 37 lots of the 1-inch strong-fibered (A) cotton oe 
creasing sliver weight from 50 to 70 grains per yard. (representing 6 different types of tests) revealed ‘ ich 
For this change, yarn appearance grade dropped that the variation was within a + 2 percent range, . 
from A— to B+, and waste remained the same. except in one case which was slightly below the lower para 
cti 
(See Table I-C.) limit. This represents the precision that might be nie ~ 
(c) A production increase of 13 percent (12.1 expected if all 37 lots had been treated exactly the ™ 
to 13.6 pounds per hour) was obtained by increas- same way. (See Figure 6.) eg 
ing the lap weight from 15 to 17 ounces per yard. 4. Increases in card speeds or production and sania 
With a cylinder speed of 165 r.p.m. the yarn appear- changes in-adjustments result in a lowering of yari hes | 
ance grade dropped from A— to B+, but with a appearance grades to only a moderate extent—ie. he : 
speed of 195 the grade remained unchanged at B+. not more than two-thirds of a full yarn appearance (2 
There was no change in waste. (See Table I-D.) grade. Furthermore, this spread in grade includes isdine 
3. (a) Yarn strengths were not impaired’ by in- the effect of production changes from the lowest to ee 
creases in card speeds and productions, or by changes 4p. highest level (7.2 to 19.3 pounds per hour a P dyctio: 
emonstrated with the 1-i r s well 
1 Although there were variations of more than 3 percent, comomnteaton e 1-inch st ong cotton), as the fl 
there is no trend correlated with the changes described. as the effect of all other tests on all the cottons f speeds, 
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(See Table III and reproductions of —— | 
yarn boards, Figures 7-13.) | | ° 


5.58 
6.19 
‘83 6. S 6.37 


5. There are certain definite trends 
4 [und settings on the one hand, and the | §e ¢ | | | 
. ~ | 
resulting waste removal on the other: | g Om S58) | | 
(a) Increases in the speeds of | 
. S 
be the cleaning members (cylinder, lick- | Gan | 8388 
pen, or flats) result in a higher per- | wss | | 
centage of total waste removed by the | | | | 
14, 15, 16, and 17.) Z| | 
ofa card due to a heavier flow of stock 
peed, using heavier laps or sliver) Se | = | | 
result in decreases i 
ases in total card waste. | 22 E 2 » les 
= this increased flow of 7 ee 
stock is accomplished at a higher speed on 
level of the cleaning members (cylin- | a | | 
der, lickeri ss | 
rin, or flats) the overall 7 | | 
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oy ad Figures 18 and 19.) | £16 | 
(c) Increasing the production by 2 
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means in fact that the speeds of the x | | 
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ved by | results in higher total 
waste percentages. (See Tables IV 
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Skein and single strand yarn strengths—C and D cottons—40/1 (11<-inch cottons). 


— 
plats 


There is no downwar 


trend in skein or single strand strengths over the series of tests shown. 


though there was a slight increase in the horsepower 
necessary to operate the card. (See Table VI and 
Figure 2.) 

7. When a series of cards is operated by a single 
motor, as with group or line drives, the use of higher 
cylinder speeds should not result in any increase in 
peak power demand. This has been demonstrated 
by test under the most exacting conditions in the 
project—overall card speeds in proportion to a cylin- 
der speed of 225 r.p.m.—where a maximum starting 
torque is required for the acceleration of the card to 
the full operating speed. (See Figure 21.) 

However, if individual motor drives are used for 
cards, the problem of starting the card, which al- 
ready exists for normal speed levels, will be intensi- 
fied for higher speeds, as the power required to ac- 
celerate a single card to a cylinder speed of 225 
r.p.m. can reach as high as three times normal power. 

8. No increase in neps was extensive enough to 
alter yarn appearance by more than two-thirds of a 


grade. However, the following conditions wer 
found: 

(a) The greatest single factor affecting neps' 
the cotton itself. 

(b) Increasing card production by any of the 
tests performed resulted in increases in the ne, 
count, and lowering the production decreased tlt 
nep count. (See Figures 22, 23, 24, and 25.) 

(c) Increasing the speeds of various individu 
parts (lickerin, cylinder, flats) alone resulted in ir 
creases in nep count in varying degrees. (See Fig 
ure 26.) 

(d) Changing the setting of the front knit 
plate so that it was wider or closer than the norm 
(0.029 inch) setting resulted in more neps in th 
web for both the 11-inch cottons. In a supple 
mental test on 1- iid: cotton, settings between 0.02 
and 0.029 inch were better than wider or closer set 
tings, although the difference was not so pronouncet 


(See Table VIT.) 
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TABLE I-B. Errects of CArpD PRODUCTION INCREASE: SPEEDS OF DOFFER INCREASED 


OZ. 


1-inch high (A) fiber strength cotton—20/1 yarn—4.25 fwist multiplier 


a Production rate Yarn strengths Yarn appearance Card waste 
: Lot Pounds Percent of normal Skein Single strand 
N per hour condition (Ibs.) (oz.) (grade) (%) 
. 60 116.4 15.19 A= 6.50 
OS BG 9.6 79 117.1 14.88 B+ 5.94 
Vey 12.1 100 | Cylinder 117.2 14.92 A- 5.42 
N 15 14.5 120 [165 r.p.m. 115.5 14.21 B+ 5.33 
oy 16 16.9 140 114.8 14.78 B+ toB 5.21 
" 160 116.5 14.96 B 5.36 
18 60 115.8 14.94 A- 
19 9.6 79 116.6 14.78 B+ 6.68 
20 17 | 100 | Cylinder 116.2 15.00 B+ 6.22 
I 14.5 120} 195 r.p.m. 113.4 15.05 B+ 6.16 
oy) 16.9 140 114.5 14.99 B+ 5.79 
23 19.3 160 113.6 14.15 B+ 5.88 
Operating Conditions 
Cylinder Doffer Lickerin Flat Staple Fiber 
Lot speed speed speed speed length Classers’ strength 
No. (r.p.m.) (r.p.m.) (r.p.m.) (in./min.) Cotton (in.) grade (Ibs./sq. in.) 
12 165 6 425 2.9 A 1 SLM 94,000 
; 13 165 8 425 2.9 
jue 4 165 10 425 2.9 
15 165 12 425 2.9 6 
16 165 14 425 2.9 15 oz./yd. 
17 165 16 425 2.9 Sliver 50 gr./yd. 
Dratt(bv weight): 131 
wert 18 195 6 502 3.4 Front knife (top edge) setting. .... 0.029 in. 
19 195 8 502 3.4 
20 195 10 502 3.4 
ps i 21 195 12 502 3.4 
2 195 14 502 3.4 
: 502 
the 
nef 
the 
a 9, None of the changes in card adjustments or greater degree by the inherent fiber strength of the 
i speeds made has brought about a significant ' weak- cotton than by any of the changes in card conditions 
Fig ening in fiber strength. (See Table VIII.) made in this study. Thus, high fiber strength (A 
10. There is no trend indicating that mean fiber and C ) cottons give significantly higher yarn 
nil lengths change as a result of higher speeds or pro- strengths than the low fiber strength (B and D) 
ae ductions. However, in general, there is a tendency cottons. (See Tables II and VIII.) 
the : higher mean lengths in the carded sliver over the 12. There are indications that the optimum set- 
ple “a — Table IX.) ’ ting of the front knife plate (top edge) lies between 
02 - Yarn strengths have been influenced to a the jimits of 0.026 and 0.029 inch, and that settings 
~ oe ee wider than these are more detrimental to some fac- 
ced Significant” in this case means that there is no trend tors (such as waste, neps, and appearance) than 


indicating either higher or lower fiber strength as a result 
of changes, 


closer settings. (See Table X.) 
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TABLE I-C. Errects oF CARD PRODUCTION INCREASE: WEIGHT OF LAP INCREASED 
1-inch high (A) fiber strength cotton—20/1 yarn—4.25 twist multiplier 
Production rate Yarn strengths Yarn appearance Card way; 
Lot Pounds Percent of normal Skein Single strand 
No. per hour condition (Ibs.) (oz.) (grade) (%) 
24 a 60 114.9 14.70 A- 6.40 
25 8.8 73 : 115.2 14.98 A- 5.94 
26 10.4 87 mall 116.6 14.87 A- 5.67 
27 12.1 100 oer 117.2 14.92 A~ 5.42 
28 13.6 113 113.6 14.75 B+ 5.55 
29 8.5 60° 114.6 15:12 B+ 7.29 
30 10.4 73 a 111.9 14.87 A— to B+ 7.08 
31 12.3 87 Saal 114.7 15.44 B+ 6.25 
32 14.2 100 iat 113.4 15.05 B+ 6.16 
33 16.1 113 114.7 14.65 B+ 6.19 
Operating Conditions 
Lot Lap Sliver Cylinder Doffer Lickerin Flat 
No. weight weight speed speed speed speed 
(oz./yd.) (gr./yd.) (r.p.m.) (r.p.m.) (r.p.m.) (in./min.) 
24 9 30.0 165 10.0 425 2.9 
25 11 36.7 165 10.0 425 2:9 
26 13 43.3 165 10.0 425 2.9 
27 15 50.0 165 10.0 425 2.9 
28 17 56.6 165 10.0 425 2.9 
29 9 30.0 195 11.8 502 3.4 
30 11 36.7 195 11.8 502 3.4 
31 13 43.3 195 11.8 502 3.4 
32 é 15 50.0 195 502 3.4 
33 17 56.6 195 11 502 3.4 
Procedure 
Introduction At the same time, we might say that the card i 


In order to understand and appreciate the objec- 
tives of this study, it will be best to discuss briefly 
the background leading to this investigation. 

It might well be said that in the series of machines 
used to convert a bale of cotton into yarn, the cotton 
card is the only one which is indispensable; we can 
use any one of several types of opening or picking; 
we can eliminate a drawing frame; we could go back 
to a mule to replace a ring spinning frame, or even a 
jack frame can be used for the manufacture of coarse 
yarns; but no successful substitute has been de- 
veloped to replace a card. 


one of the most flexible and versatile of machine 
It can be fed generously or it can be fed lightly; 
will digest the amount fed slowly or rapidly ; it ca 
be speeded up or slowed down; set loosely or s 
closely—and it gets little credit and a lot of blam 


Perhaps because the card can be more or less sut} 


cessfully operated in so many ways—perhaps becaut 
only limited studies have been made of the effects 
all the variables on the product of the card—for thes 
and for other reasons the card is one of the least ut 
derstood of textile machines: what was done yeat 
ago is done today; what one mill does, another mil 
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TABLE 1-D. EFFrects oF CARD PRODUCTION INCREASE: WEIGHT OF SLIVER INCREASED 
4 1-inch high (A) fiber strength cotton—20/1 yarn—4.25 twist multiplier 
ina Production rate Yarn strengths Yarn appearance Card waste 
was 
” Lot Pounds Percent of normal Skein Single strand 
No. per hour condition (Ibs.) (oz.) (grade) (% 
“x4 9.6 80 | 114.8 14.71 A- 5.88 
6.40 35 100 | Cylinder 14.92 A- 5.42 
5.94 36 14.5 120 { 165 r.p.m. 114.4 14.85 A— to B+ 5.70 @ 
5.67 37 16.9 140. 114.4 15.00 B+ 5.51 
Ss Lap Sliver Cylinder Doffer Lickerin Flat Draft by 
7.29 Lot weight weight speed speed _ speed speed weight 
f No. (oz./yd.) (gr./yd.) (r.p.m.) (r.p.m.) (r.p.m.) (in./min.) 
25 
5.16 34 15 40 165 10 425 2.9 164 
5.19 35 15 50 165 10 425 2.9 131 
Kaiti 36 15 60 165 10 425 2.9 109 
37 15 70 165 10 425 2.9 94 
in.) SLM 


denounces, so that rarely do two mills dovetail on 
settings, or speeds, or drafts; and usually the only 
standard remedy for poor strength or quality in yarn 
is to reduce the card production, no matter what the 
production levels are. This statement must be quali- 
fied in one respect: card cylinder speeds of 165 to 
170 r.p.m. have been the carders’ heritage these many 
decades. 

In normal times a mill is considered to be well op- 
erated or well equipped only if that mill is in “bal- 
ance.” A condition of balance exists when each 
group of machines will absorb the poundage avail- 
able, and in turn produce this work for the next 
group without time loss, stoppage, or the accumula- 


Textile Research Institute to set up a project to de- 
termine ways and means of increasing card produc- 
tion with a minimum of damage to the quality of 
the product. Thus this study was directed toward 
covering the deficiencies of past studies, with the 
basic and unswerving intent of measuring carefully 
the effects on the product of varied methods of in- 
creasing card production. 


Method of Test 


Four cottons representing extreme conditions were 
used for the original series of tests, as shown in the 
following table: 


d ‘| tion of a surplus. Balance depends to a large extent 

inf on the range of yarns being spun; obviously, the A SLM ‘tik 94,000 pounds 
y;"— coarser the yarn, the greater the ratio of the cards B SLM 1 inch 65,000 pounds 
caf needed to supply a given number of spindles. C SLM 4 eee 84,000 pounds 
set With the advent of war, the tremendous increase 
umf in the demand for coarser materials—Army and These cottons were all processed carefully into 
suf} Navy twills, duck, and the like—resulted in throwing 2514-pound laps on the same opening and picking 
1u¢f many mills out of balance. This condition has been equipment, which consisted of the following units: 
sc augmented by the shortage of new cards, as well as bale breaker, vertical opener, C.O.B. dust cleaner, 
ef by low card productions. condenser, single section (3-blade beater) breaker 
ut The War Production Board, through the Office of _ picker with hopper feeder, and single section 
as} Production Research and Developmertt, recognizing (Kirschner beater) finisher picker with four-lap 
milf the seriousness of this condition, contracted with the apron. Particular attention was given to the blend- 


hoy 
94,000 Ibs./sq. in 
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ing of each type of cotton to insure uniform mixes. 
The laps of the 1-inch cotton were made 15 ounces 


per yard, except for a group of laps of 9, 11, 13, and’ 


17 ounces per yard, respectively, which was needed 
for one series of tests on the A cotton. All the 11%- 
inch cotton was run into 12-ounce laps. Records of 
machine conditions and behavior were kept for this 
portion of the work, but are not included in this 
report. 

A standard-type mill card in good condition was 
used for all processing. To facilitate the work, a 
variable speed drive was used for the lickerin. The 
general specifications of the card were as follows: 


Clothing: Cylinder 
Doffer and flats........... 
Lickerin wire medium (107 teeth per 
spiral, 317 spirals on 
9-inch lickerin) 


The settings shown in Table XI, representing gen- 
eral mill practice and builders’ suggestions, were 
maintained during the entire series of tests. 
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Fic. 4. Relationship of strength to production rate— 
varying doffer speed with two cylinder speeds (20/1 yarn— 
A cotton). In either case, there is no trend indicating a 
change in strength, skein or single strand, with changes in 
production. 
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Careful test practices were followed to insure ac. 
curacy of results. 

Eight series of tests (excluding a supplementary 
test on front knife plate settings) were set up for 
the card, as follows: 


Test I. Varying the speed of entire card (cylin. 
der, lickerin, flats, and doffer) in proportion to three 
cylinder speeds of 165, 195, and 225 r.p.m. for each 
of the four cottons. 

Test II. Varying the speed of the cylinder only, 
using three cylinder speeds of 165, 195, and 225 
r.p.m. for each of the four cottons. 

Test III. Varying the speed of the lickerin only, 
using speeds of 325, 425, 525, 625, and 725 r.p.m. 
with the cylinder speed of 165 r.p.m. for each of the 
four cottons. 

Test IV. Varying the speed of the doffer to in- 
crease the production, using speeds of 6, 8, 10, 12, 
14, and 16 r.p.m. for cylinder speeds of both 165 and 
195 on the 1l-inch SLM strong (A) cotton. When 
the cylinder speed is increased to 195 r.p.m. the 
overall card speed is changed, so that the lickerin 
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Fic. 5. Relationship of strength to production rate— 
vurying weight of lap with two cylinder speeds (20/1 yarn 
—A cotton). In either case, there is no trend indicating 
a change in strength, skein or single strand, with changes 
in production. 
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speed is increased from 425 to 502 r.p.m. and the 
fat speed from 2.9 to 3.4 inches per minute. 

Test V. Varying the speed of the flats only, using 
29, 4.9, and 6.9 inches per minute for each of the 
114-inch cottons (C and D). 

Test VI. Varying the setting of the top edge of 
the front knife plate, using settings of 0.022, 0.029, 
and 0.036 inch for each of the 11-inch cottons. 
(See also Test VIs below.) 

Test VII. Varying the weight of the lap from 9 


- ounces to 17 ounces per yard and using the SLM 


l-inch strong (A) cotton for both 165 and 195 r.p.m. 
cylinder speeds. When the cylinder speed is in- 
creased to 195 r.p.m., the overall card speed is 
changed, so that the lickerin speed is increased from 
425 to 502 r.p.m., the flat speed from 2.9 to 3.4 
inches per minute, and the doffer speed from 10 to 
118 r.p.m. This series of lots was run with a con- 
stant card draft of 131, as shown in the following 
table : 


Ounces Grain sliver 
lap fed produced 
9 30.0 
11 36.7 
13 43.3 
15 50.0 
56.6 


Test VIII. Varying the production by changing 
the sliver weight, using 15-ounce laps for both 1- 
inch cottons. Thus, a 40-grain sliver gives 164.1 
draft, a 50-grain gives 131.3, a 60-grain gives 109.4, 
and a 70-grain sliver gives a draft of 93.8. 

Table XII (Parts 1 and 2) shows in tabulated 
form the actual conditions for each test listed above. 
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Except where otherwise specified for individual 
tests, normal specifications were as follows: 


Front plate setting... 0.029 inch 


50 grains per yard 
+5 grains per yard 
15 ounces per yard 
12 ounces per vard 


Sliver weight—1-inch cotton......... 
Sliver weight—11%-inch cotton....... 
Lap weights—1-inch cotton......... 
11-inch cotton....... 
Card productions are calculated at 100 percent. 
The card sliver was run through two drawing proc- 
esses, one controlled draft roving frame, and then 
spun into yarn on a controlled draft spinning frame. 
The layout for this was as follows : 


1-inch 114-inch 

cottons cottons 
Finisher drawing sliver, grains per yard. . .50 50 
Spinning—number of doublings.......... 2 2 


The following table will illustrate the extent and 
type of data collected for each series of tests: 

Lap weights, speeds, and machine settings 

Power usage records 

Waste percentage data 

Nep counts at the card web 

Individual flat strip waste weights 

Sliver evenness 

Processing weights, twists, and drafts 

Array tests of raw stock, laps, sliver, and wastes 

Pressley fiber strength tests of stock at many 

stages = (Continued on page 115) 


Upper Limit 


Average 


25 30 35 


Lor NUMBERS -A-CorTton 


Fic. 6. The points plotted are the skein strengths for the 37 lots of the 1-inch strong-fibered (A) cotton. 


and lower limits are + 2 percent of the average strength for these lots. It is significant that only lot number 30 (11 


ounces per yard lap, and production of 10.4 pounds per hour) falls outside the 2 percent level. 
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Fic. 7 AND Fic. 8 (opposite). Yarn boards for A cotton. The yarn appearance grade of A — is the highest, ani 
B is the lowest found as a result of increasing card production. 
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20/1 - 1 inch week 
Grede: C+ to C 


posite). Yarn boards for B cotton. The yarn appearance grade of C+ to C is the highes 
and C is the lowest found as a result of increasing card production. 
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Fic. 11 AND Fic. 12 (opposite). Yarn boards for D cotton. The yarn appearance grade of C is the highest, am 


C— is the lowest found as a result of increasing card production. 
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Fic. 13. Yarn board for C cotton. The yarn appearance grade of C remained unchanged as a result 
of increasing card production. 
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Shirley Analysis of raw stock, picker lap, and 
card wastes 

Skein strength of yarn 

Single Strand Moscrop tests of yarn 

Yarn appearance grades by board 


\ll laboratory tests were performed under standard 
atmospheric conditions (temperature of 70°F and a 
relative humidity of 65 percent). 

Supplemental Test VIs. In addition to the se- 
ries of eight tests described above, a supplemental 
tet was performed to obtain additional information 
and to clarify results of Test VI, which was a study 
of the effect of changes in the setting of the front 
knife plate. A new lot of cotton, designated as E 
and of l-inch staple length and SLM grade,. was 
used for this test. Settings covering a wider range 
and with smaller increments than the original test 
were selected, as follows: 0.020, 0.023, 0.026, 0.029, 
0,032, 0.035, and 0.038 inch. 

Other test conditions used are shown in the fol- 
lowing table: 


12 ounces per yard 


45 grains per yard 


Cylinder speed... . : 165 r.p.m. 

Yarn twist multiplier.............. 4.25 


Processing methods followed the same pattern as 
that used for the original series of eight tests. 


Discussion of Results 


1. Yarn Strength. \n the application of cotton 
yarns for military fabrics, in many cases the most 
important specification is tensile strength. There- 
fore, the strength of yarn is of prime interest where 
the effect of increased productions of preparatory 
machinery might be detrimental. 

From an analysis of the resu'.s of this study, it 
can be stated that no significant trend indicating a 
loss of strength due to increased productions and 
speeds or to changes in card adjustments has been 
found. When maintenance of yarn strength is the 
outstanding qualification, great leeway for increased 
card production exists. 

Verification of the above statements can be found 
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Lice erin Speend (rpm) 


Fic. 14. This figure shows the correlation between the 
increase in lickerin waste and the total waste as the lickerin 
speed is increased. Very similar results are found with 
the B, C, and D cottons. (Total waste includes sweep- 


ings.) 


by examination of Table II (Parts 1 and 2), which 
summarizes completely the yarn strengths, both 
skein and single strand, for all tests performed. As 
an aid to interpretation, a column has been added 
which lists the “percent of normal condition” ; this 
percentage in each case measures the extent of the 
change in production, speed, or setting for each group 
of tests. 

In addition to the summarized table, four figures 
have been prepared to show diagrammatically the in- 
terrelation of yarn strengths to other factors. (See 
Figures 3, 4, 5, and 6.) 

In Figure 3 the corrected skein and single strand 
strengths have been plotted for each lot and each test 
for both of the 114-inch (C and D) cottons." 


1 The vertical scale on this figure and on Figures 4 and 5 
has been selected so that the same vertical spacing for either 
skein strength in pounds or single strand strength in ounces 
represents the same percent change of the respective aver- 
ages. The level has been selected so that the average values 
of skein and single strand strengths will coincide for each 
type of cotton. 
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EFFECT ON MOoTES ano FLY WASTE 


RESULTING FROM CHANGES IN LICKERIN SPEED 


By changing lickerin speedsoniy and 
By changing lickerin speeds by changing overall card speeds. 
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Fic. 15. This figure shows the increase in motes and fly waste as a result of increasing lickerin speeds; it is sy. 
nificant that the effect is the same for different methods of increasing lickerin speed. The rate of increase is similar for 
different types of cotton, although the levels differ. 


600 Too 


Over the range of tests shown on this figure, it that with 195 r.p.m. cylinder speed the same changes 
is apparent that there is no downward trend in as above take place and in addition the doffer speet 
strength ; on the contrary, there is a slight indication is raised from 10 to 11.8 r.p.m.). These chart 
for the 14-inch cottons of a trend toward increased have been made for the l-inch strong (A) cotton, 
strengths when cylinder speeds alone are increased 20/1 yarn with a twist multiplier of 4.25. In both 
above the 165 r.p.m. level and when higher flat cases, the production is shown on the horizontal ax’ 
speeds are used. However, this trend was not as the percent of the normal rate, based on the tr: 
found with the 1-inch cottons. formation referred to previously in Table IT on yar 
Figures 4 and 5 were prepared to show the rela- strengths. These two figures indicate again that n0 
tionship of strength to production under two condi- trend is evident to suggest loss in strength as a tt 
tions: first, varying doffer speed only with two cyl- — sult of production increase. 
inder speeds, 165 and 195 r.p.m. (note that with the In general, a variation in skein strength of abot 
195 r.p.m. cylinder speed the lickerin has been raised 3 percent or more may be considered as significant 
from 425 to 502 r.p.m. and the flats from 2.9 to 3.4 For single strand strengths, a greater variation (ap 
inches per minute) ; and, second, varying lap weights proximately double the skein variation) may he ex 
with two cylinder speeds, 165 and 195 r.p.m. (note pected, inasmuch as the single strand method is mort 
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RELATIONSHIP 
Revovrutions Per Pounno 


OF COTTON To 


MoTes AND Fly 
Mm Corton 


LesEeno 


LickeRIn Speed Varied (12.1 Ibs. nour ) 
Doffer Speed Varied (Lickerin 425rpom) 
Doffer Speed Varied (Lickerin So2 rpm) 
Lap Weigqnht Varied CLickerin 425 rpm) 
Lap Weiqht Varied (Lickerin 502 rem) 
Sliver Weiqht Varied (Lickerin 425 rpm) 


45 


So 


3s 4o 


LickKerRIn THousanos of RevoLtutions Pern Pouno of Cotton 


Fic. 16. By using the ratio of lickerin speed to pounds of cotton carded in the same time interval, it is possible 


to show this close correlation to waste. 


When the ratio is high because of high lickerin speed and low production, the 


combination of high impact and low production tends to result in a higher waste removal; thus the galaxy spreads at 


high ratios. 


sensitive to individual fluctuations within the yarn. 
The variations foundin skein strengths exceed the 
3 percent level in some cases, but no trend is ap- 
parent to indicate that the variation is due to in- 
creased card production ; furthermore, comparison of 
trend for skein and single strand strength verifies 
this result. 

Figure 6 has been prepared to demonstrate the 
absence of significant variation for the skein strengths 
of the A (1-inch strong) cotton by using a more 
precise statistical interpretation, as. follows: 

It has been shown? that for 20s cotton yarn of 
about average quality the average of 25 skein breaks 


Found statistically by the U. S. Department of Agricul- 
ture, 


will have a precision of about 2 percent; that is, in 
99 times out 100 the average of 25 skein breaks will 
be within +2 percent of the true mean of an 
infinite number of skeins from the same cotton. 
This 2 percent level of precision applies in the case 
of the 20s yarn under consideration, since 25 skeins 
were broken and averaged for each lot or condition 
of carding. 

In Figure 6 the average yarn strengths of 37 lots, 
differing as to conditions of carding, have been 
plotted. The solid horizontal line in the middle rep- 
resents the average of all 37 lots, whereas the broken 
lines above and below have been plotted a distance of 
2 percent above and below the mean. Thus, if the 
37 lots of yarn had all been treated alike, they would 
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* TABLE II (Part 2). YARN STRENGTHS—ALL TESTS 


1-inch high (A) and low (B)>fiber strength cotton 


Average yarn strengths 


Percent of normal A Cotton! B Cotton! 
Basic change condition Single Single 
Test Lot No. in speed or (production, speeds, Skein strand Skein strand 
No. A B condition and settings) (Ibs.) (o0z.) (Ibs.) (oz.) 
IV Varying only doffer speed as shown 
r.p.m. 
12 — 6 60% Production 116.4 15.19 — — 
13 — 80 rate, percent 117.1 14.88 = 
14 — 10 — 100 of lot 14 117.2 14.92 — — 
15 — 120 Cylinder 115.5 14.21 — 
16 140 165 r.p.m. 114.8 14.78 
17 = 16 160 116.5 14.96 = == 
18 = 6 60% Production 115.8 14.94 — — 
19 8 : 80 rate, percent 116.6 14.78 — 
20 10 100 of lot 20 116.2 15.00 — 
21 — 120 Cylinder 113.4 15.05 — 
22 140 195 r.p.m. 114.5 14.99 
23 16 160 113.6 14.15 
VII Varying only lap weight fed as shown 
oz./yd. 
24 60% Production 114.9 14.70 
25 11 | Cylinder 73 rate, percent £252 14.98 
26 — 13 -165 87 of lot 27 116.6 14.87 — = 
27 15 | r.p.m. 100 Cylinder 117.2 14.92 
28 17 113° 165 r.p.m. 113.6 14.75 — 
29 9 60% Production 114.6 15:42 
30 11 | Cylinder 73° rate, percent 111.9 14.87 
31 13-195 87 of lot 32 114.7 15.44 
32 15 p.m 100 Cylinder 113.4 15.05 
33 17 113’ 195:r.p.m. 114.7 14.65 = 
VIII Varying only sliver weight as shown 
gr./yd. 
34 12 itiadoc 80% Production 114.8 14.71 104.1 13.18 
35 13 50 | 5 100 rate, percent 117.2 14.92 104.8 12.99 
36 14 60 p ‘a 120 of lot 35 114.4 14.85 101.0 13.15 
140 114.4 15.00 100.9 13.28 


1 20/1 yarn—4.25 twist multiplier. 


ards of the American Society for Testing Materials. 


he expected to fall between the broken lines. It is 
In addition to the four grades of A, B, C, and D, ad- 


interesting to note, therefore, that even though the 


37 lots of cotton were treated differently at the card, 
the variation is still within the +2 percent range, 
except in one case, which is slightly below the range. 
It may be said, therefore, that in so far as yarn skein 
strength is concerned, these variables do not have a 
significant effect on the strength of 20s yarn. 

2. Yarn Appearance. With the possible excep- 
tion of yarn strength, the most important character- 
istic of yarn is its appearance. 

In this report, yarn appearance is based on com- 
parison with the Cotton Yarn Appearance Stand- 


ditional descriptive fractional grades of plus and 
minus are used; thus, in this report each full grade 
is considered to be significant ; a change of less than 
a full grade is considered to be moderate. 
Reference to Table III shows that yarn appear- 
ance grades dropped to only a moderate extent as a 
result of all changes shown. For both the 11-inch 
(C and D) cottons, and for all tests with but one 
exception, yarn grades varied between the limits of 
C and C -, or only one-third of a grade; the excep- 
tion is a grade of D +, which resulted from the test 


TABLE III. Yarn APPEARANCE GRADES—ALL TESTS 


\ Card production 
Lot No. Basic change (Ibs./hr.) Yarn appearance grades 
Test Cotton in speed or Cotton Cotton 
No. A B C—D condition At B C—D A B C D 


Varying speed of entire card in proportion to cylinder speed as shown 


1 12.1 12.1 10.8 f 
2 2 2 195 14.3 14.3 12.8 B+ C+toC _ C- 
3 3 3 225 16.5 16.5 14.7 B+ . C C— to( 
Il Varying only cylinder speed as shown 
r.p.m. 
4 4 4 165 12.4 10.8 A- Cc C 
5 5 5 195 12.1 12.1 10.8 B+ B- . { 
6 6 6 225 12.1 12.1 10.8 B+ B- C- C- 
III Varying only lickerin speed as shown 
r.p.m. 
7 7 7 325 12.1 12.1 10.8 B+ c .. Cc 
8 8 8 425) Gtinder 12.1 2.1 10.8 A- C 
12.1 121 108 A-—toB+ C C- Cc 
10 10 10 625 121 121 10.8 B+ C- 
11 11 125 12-1 10.8 to B+ C- 
IV Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 
r.p.m. 
12 6 7.2 — A- — — 
14 — — 10 | Cylinder 1231 - A- = 
15 — -— 12/165 r.p.m. 14.5 B+ — — 
16 — — 14 16.9 — — B+ toB — — — 


16 


6) 
8 9.6 B+ 


21 12/195 r.p.m. 14.5 B+ 
Varying only flat speed as shown 
in./min. 
29) ~ +: 10.8 = Cc Cc 
— 6.9 — os Cc Cc 
VI ‘Varying only top front plate setting as shown 


> Cylinder 
16 0.029 — 10.8 — . Cc 
— 17 0.036 — — 108 C- C- 
= VII Varying only lap weight fed with two cylinder speeds (165 and 195 r.p.m.) 
oz./yd. 


9 


Cylinder 


— 13 122.3 — B+ — — 

VIII Varying only sliver weight as shown 
gr./yd. 

34 12 — 40 9.6 9.6 A- 

13 — 50 | Cylinder 12.1 12.1 — A- = 

36 14 - 60 {165 r.p.m. 14.5 14.5 — A-— to B+ C — =A 

Cc 


Test 


III 


VI 


VIII 


con 
No. 
I 
p. 
Il 
a 
Wes 
7 
_ 
24 
26 - \- 
10.4 
17 13.6 é — 
|_| 
wie 120 
3 
| 
= 


TABLE IV. Carp Waste REcoRD—ALL TESTS 


Basic change Production Total visible waste 
Test Lot No. in speed or (Ibs./hr.) A B C D 
No. A B C—D condition A—B C—D %) (%) (%) (%) 


u I Varying speed of entire card in proportion to cylinder speed as shown 
r.p.m. 
1 1 1 165 12.1 10.8 5.42 6.16 4.66 5.58 
c 2 Z 2 195 14.3 12.8 6.16 6.34 5.91 6.19 
C- 225 
a Varying only cylinder speed as shown 
r.p.m. 
y 4 4 4 165 12.1 10.8 5.42 6.16 4.66 5.58 
C 5 5 5 195 12.1 10.8 6.00 5.85 5.94 
C 6 6 6 . 225 12.1 10.8 6.40 6.12 6.04 6.13 
III Varying only lickerin speed as shown 
r.p.m. 
i 7 7 325 121 10.8 5.30 5.85 4.78 5.09 
C 8 8 8: 425 Colinder 12.1 10.8 5.42 6.16 4.66 5.58 
C 9 9 9 nd gamle 12.1 10.8 5.67 6.49 5.39 5.39 
C 10 10 10 Ne iti alc 12.1 10.8 5.97 7.08 5.55 5.88 
11 il 11 725 12.1 10.8 6.19 6.83 5.70 6.28 
IV Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 
r.p.m. 
12 = 6 6.50 = 
14 14 — 10 | Cylinder 12.1 — 5.42 
15 — 12 { 165 r.p.m. 14.5 5.33 = 
16 16 14 16.9 — — 


16 


6 
19 19 8 9.6 6.68 
20 20 10 | Cylinder 6.22 - 

24 21 12{ 195 r.p.m. 14.5 6.16 


Varying only flat speed as shown 


in./min. 
— 12 — 10.8 — 4.66 5.58 
VI Varying only front plate setting as shown 
in. 
— 15 0.022) — 10.8 — — 5.79 5.64 
= — 17 0.036) — 10.8 -- 5.73 6.22 
VII Varying only lap weight with two cylinder speeds (165 and 195 r.p.m.) 
oz./yd. 
24 24 — 9 C2 6.40 
25 25 ep 11 | Cylinder 8.8 _ 5.94 
26 26 - 13 anges 10.4 - 5.67 = 
= 12.1 = 5.42 = 


VIII 


Varying only sliver weight as shown 


3 — 50} Cylinder 
36 14 601 165 r.p.m. 14.5 5.70 5.97 
70| 5.5 5.91 


22 22 14 16.9 5.79 - — 
= 23 23 16 19.3 5.28 
— 29 29 8.5 7.29 — = 

31 31 13 12.3 6.25 — — 
gr./yd. 
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in which a close (0.022 inch) knife plate setting was 
used on the D cotton. For the 1-inch strong (A) 
cotton, and for all tests performed with but one ex- 
ception, yarn grades varied between the limits of 
A-— to B+, or, again, only one-third of a grade; 
the exception was a grade of B in the test in which 
the doffer speed was 16 r.p.m. with a production of 
19.3 pounds per hour. For the 1l-inch weak (B) 
cotton, varn grades varied between the limits of B — 
and C, or two-thirds of a grade. It is interesting 
to note that the B— grades occur as a result of 
cylinder speeds of 195 and 225 r.p.m., respectively. 
Table III also shows the superiority of appearance of 
the A cotton over the others; this is due in part to 
the freedom from neps. 

In general, the yarn appearance grade drops with 
increases in production. The photographic repro- 
ductions of the yarn boards (Figures 7-13) were 
chosen to show the extent of the drop from the high- 
est to the lowest grade found in any of the tests in- 
volving production changes for each of the four cot- 
tons. 

The following summary shows the extremes: 


Yarn appearance grade 


Cotton Highest Lowest - 
A (1-inch strong) A- B 
B (1-inch weak) C+ toC 
C (1%-inch strong) 
D (1)-inch weak) 


With one exception, the drop is one-third of a grade 
or less, and the one occurrence of the grade of B 
has been explained previously as a result of a doffer 
speed of 16 r.p.m. 

3. Waste. Because of its relation to the cost of 
production and the quality of the product, the amount 
of card waste removed in the various tests must be 
considered. Inasmuch as each phase of the study 
reveals a definite pattern, a brief analysis of each 
seems to be the best approach. 

Tables IV and V in the Summarized Results list 
the total card waste for all tests; Tables XX, XXIT, 
XXII, and XXIII in the Appendix show detailed 
waste records. 

Certain increases in the speed of individual parts 


of the card result in increases in total waste percent- 


age, but in varying degrees: 

(a) Increasing only cylinder speeds results in 
general in an increase in the total waste removed, 
which varies from zero to an increase of about 114 
percent, and this is accompanied by a smaller in- 
crease in flat strips. 
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(b) As the speed of the lickerin was increased 
from 325 to 725 r.p.m. by increments of 100 r.p.m, 
the amount of total waste increased by about 1 per. 
cent on all cottons. Virtually all of this increase 
was in the form of motes and fly waste, and was due 
to the greater impact of the lickerin teeth on the lap, 
to the reduction in cotton exposed to the lickerin 
per revolution, and to the greater force with which 
the cotton struck the mote knives and screen. The 
waste at higher speeds is richer in good cotton, 
Figure 14 shows for the A cotton the correlation be. 
tween the increase in motes and fly waste and the 
total waste as lickerin speeds are increased, as wel 
as the negligible effect of this increase in speed on 
cylinder and doffer strips and flat strips. Similar 
results are found for the B, C, and D cottons. Fig. 
ure 15 shows the increase in the motes and fly waste 
for increases in lickerin speed (by increasing lickerin 
or overall card speed) for all four cottons. The 
similarity of the increase for the different cottons is 
pronounced. 


Frar Srries To Waste 
Witu DiererRent Frat SPEEDS 
te -CondDCOTTON— 


Caro Waste (percent) 


6 7 
minute) 


Frar Seeeo (inches per 


Fic. 17. This chart shows two important relatior- 
ships: (1) the increase in flat waste as the flat speed ' 
raised, and (2) the correlation between the flat waste avi 
total waste. 
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RELATIONSHIP ~ CaRD Waste To PRODUCTION 


Resucring From CHances In DorrerSrceo 
A Corton WiTH Two Speeos. 


WasrTe (perc ent Dd. 


Cylinder 165 rpm. Flats 
and lickerin a+ 425 -p.m. 


Culinder 196 rp.m. Flats3.4' 
and lickerin at 5 


ProovuctTrion (pounds perhour) 


Fic. 18. The total waste percent is at a higher level with the higher cylinder speed. Total waste decreases at either 
165 or 195 r.p.m. cylinder speed, with a tapering off of the decrease at about 16 pounds per hour. Similar results are 
found by increasing production when using heavier lap or sliver. (Total waste includes sweepings.) 


9 T 


Cyinder 165 ram 
O----O Varying Doffer Speed Lickerin 


Flats 29min. 
O--O Varying Doffer Speed 


| 


RELATIONSHIP= 
Caro Waste To 


PRODUCTION 
A Corton 


Flats 


Liekerin 
Verying Lap Weiqht 


Fic. 19. The two lower 
curves show the decrease in 
waste as production is in- 
creased by using either higher 
doffer speeds or heavier lap 
weights. The upper two curves 
show the same change from 
the same cause, but the waste 
percent 1s at a higher level as 
a result of the increase in the 
speed of the cleaning members 
(lickerin, cylinder, and flats). 
The same changes occur with 
changes in sliver weight. 
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A different approach to the lickerin speed and its 
influence on the amount of motes and fly waste has 
been developed by comparison of this waste to the 
ratio of the lickerin speed to the pounds of cotton 
passed through the card in the same period. By 
using this ratio, it is possible to make comparisons 
under many different conditions of operation. Fig- 
ure 16 (from data in Table XXIV in Appendix) is 
a plot of this ratio to the motes and fly waste for 
several conditions. A very definite trend is found, 
which shows that there is an increase in waste for 
increases in the ratio of lickerin revolutions per 
pound of cotton. A high ratio due to high lickerin 
speed and low production results in a slightly higher 
waste removal than is found with low speed and low 
production; thus the galaxy spreads at high ratios. 

(c) As the flat speed alone was increased from 
2.9 to 6.9 inches per minute there was almost a pro- 
portionate increase in flat strips, which was reflected 
in the total waste percentage. The strips at the 
higher speeds contained a lower percent of foreign 
matter, indicating a greater percentage of good cot- 
ton. Figure 17 shows the rate of increase of flat 
waste for the increase in flat speeds, as well as the 
correlation between flat waste and total waste for 
the same conditions. 

Another sidelight involves the question of the 
changes in the weight of the individual flat strips. 
(See Table XXV in the Appendix and Figures 27 
and 28.) First, as flat speeds are increased, there is 
no significant change in the weight of individual 
strips ; this means that the increase in flat waste per- 
centage is due to the exposure of more flats per unit 
of time as the flat speed is increased, rather than to 
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Fic. 20. Note the trend towards increased waste at the 
higher speed level. 
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greater loading of the flats. Second, as production; 
are increased (higher overall speeds, heavier laps ¢; 
sliver) there is a greater loading of the flats, whic; 
is measured by the greater weight of the individu, 
strips. However, the increase in the loading is no 
sufficient to offset a net decrease in the percentag: 
of flat waste which occurs when the increased pro. 
duction is due to higher doffer speeds or to heavie; 
lap or sliver weight. Table XIII shows these inter. 
relations of flat waste and speed. 

Increases in the card production are accompanie 
by the following changes in waste: 


Increasing the card production by running al 
parts of the card at a higher speed results in in. 
creased total waste removed. This increase js 
correlated with the changes in speed discussej 
previously. The extent of the increase for high 
overall speeds is shown in Table IV (Test I) ané 
also in Figure 20. 

Increasing the card production by either in- 
creasing doffer speed, using a heavier lap weight, 
or producing a heavier sliver results in a lower- 
ing of card waste percentage. (See Table IV.) 
This reduction can be explained by the fact tha 
more cotton is being fed through the card to give 
higher production levels, and the speeds of the 


195 rpm. 


| 


Ore. 
rpm 


Power Demano Cvueves 


Cumutative Ext@a Power To 
A Of 


le 2e Be ao Se Te Bo 
Tine (Seconds) 


Fic. 21. The vertical distance to each curve at an 
point represents the accumulation of the power over ani 
above final operating power for the acceleration of a serits 
of cards in a group or line drive. For a speed level 0 
165 r.p.m., the accumulations are taken from the informs 
tion shown in Figure 30. Zero time in this figure mean 
the time when a card is started following the period whet 
the first card to be started has reached full speed. Wher 
the first card to be started has attained full speed, xe 
time as used on this chart has been reached. Thus, & 
sero time, for the 165 r.p.m. curve the fourth card i 
starting; for the 195 r.p.m. curve the fifth card is starting 
and for the 225 r.p.m. curve the sixth card is starting. 
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TABLE V. RELATIONSHIP OF CARD PRODUCTIONS AND SPEEDS TO CARD WASTE 
Change in waste percent 
Test Flat Cylinder and Motes Total 
No. waste doffer strips and fly waste 
Soaaai! Increasing cylinder speed II Increase No change to Increase Increase 
slight increase 
et ti ~ Increasing lickerin speed Il! No change No change Increase Increase 
proaue | Increasing flat speed \ Increase No change No change Increase 
Increasing overall card 
speed l Increase No change to Increase Increase 
(cylinder, doffer, lickerin, slight increase 
Increasing and flats) 
Card Increasing doffer speed fr IN 
Production or 
Increasing lap weight ¢ ~ VII Decrease Increase Decrease Decrease 
5 p g ( 
or | | 
Increasing sliver weight (VIII 


If card production has increased, as in Tests IV, VII, or VIII, and it is assumed that the production 
desired has been attained, then by changing the speed of any cleaning unit, as in Tests II, III, or V, the 
overall level will be changed accordingly. For example, if higher cylinder, lickerin, and flat speeds are used 
together with higher doffer speeds to increase production as in Tests IV, VII, or VIII, then the overall level 
of waste will be at a higher figure, but the changes in waste percents will follow the same course; that fs, flat 
waste decreases, cylinder and doffer strips increase, motes and fly decrease, and total waste decreases, as the 


production is increased. 


cleaning elements have not been increased to ac- 
commodate the heavier flow of cotton. It should 
then be expected that increases of the flow of cot- 
ton by one of these three methods, with an ac- 
companying increase in the speeds of the cleaning 
members, should result in a higher level of waste 
removal. This 1s actually the case, as demon- 
strated by the additional tests in which card speeds 
proportioned to 195 r.p.m. of the cylinder have 
been used on the tests involving the doffer speed 
and lap weight changes. This relationship is 
shown diagrammatically in Figure 19, in which 
the total card waste percents are plotted against 
production rates for these tests on the 1-inch 
strong (A) cotton. 


A more detailed analysis of the effect of changing 
doffer speeds on waste removal is shown in Figure 
18. Here a breakdown of each major type of waste 
—cylinder and doffer strips, motes and fly waste, flat 
strips, and the accumulated total waste—has been 
plotted against production changes. This plot shows 
the decrease in total waste with a tapering off at a 
production level of about 16 pounds per hour, the 
similar drop in the percentage of flat strips, and the 
smaller drop in motes and fly which balances the 
slight increase in cylinder and doffer strips. This 


figure again demonstrates that using higher speeds 
for cleaning members means more waste. 

The middle setting of the front plate to cylinder 
(0.029 inch) resulted in the removal of fewer flat 
strips and hence less total waste than either the 
wider (0.036 inch) or the closer (0.022 inch) set- 
tings. The differences in total waste ranged from 
less than 0.1 percent to as much as 1.1 percent from 
this cause. The supplemental test using different 
front plate settings verifies the contention that wide 
settings cause more waste. From the point of view 
of waste, the ideal setting occurs at or near 0.026 
inch, 

By knowing how each variable affects the overall 
waste it should be possible to control the waste and 
correct for any deficiencies. For example, the re- 
duction in lickerin waste found with increased doffer 
speeds can be remedied if desired by utilizing higher 
lickerin speeds. A full knowledge of what happens 
at each place where the card produces waste should 
enable carders to regulate waste removal within 
practical operating levels. 

Table V summarizes the direction of the changes 
in waste removal under many conditions. 

A more detailed knowledge of the waste itself can 
be gained from analysis of the fiber length distribu- 
tion data on waste supplied in Tables XXVI, 
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Fic. 22. The similarity of the trend for an increase in 


neps per grain at the card web with increased production 
is evident (all cottons). 


XXVIT, XXVIII, and NXIX in the Appendix. 
These tables show length at 25 percent point, mean 
length, and coefficient of variation for flat strips, 
cylinder and doffer strips, and motes and fly waste. 

Likewise, Tables XXX, XXXI, XXXII, XXXIII 
in the Appendix tabulate results of Shirley Analyzer 
tests, showing the total percentages of foreign mat- 
ter in the card lap as well as in each type of waste. 
It should be observed that the total of the percent- 
ages of foreign matter in the various wastes do not 
add up exactly to the amount in the lap; however, 
the trends indicated are valuable in evaluating the 
quality of waste removal. Table XIV summarizes 
these trends in terms of increase or decrease in the 
amount of cotton fiber in the waste. 

+. Power. The power aspects of this study have 
been ‘considered from two angles: (a) the power to 
operate a card under conditions of increased pro- 
ductions, and (>) the power to accelerate a card 
under extreme conditions of ultimate speed. 

(a) When the production of a card is increased 
by the use of higher overall card speeds, there is an 
accompanying increase in the rate of power usage. 
(See Table VI.) For example, with an increase 
in this overall speed from a level proportionate to 
165 r.p.m. to a level proportionate to 225 r.p.m. of 
the cylinder, the following power changes occur: 
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Fic. 23. Relationship of neps to production for increas. 
ing only doffer speeds (A cotton). Two cylinder speeds. 


(1) The power to operate the card increase 
nearly proportionately to the square of the cylinder 
speeds. 

(2) The power required to card a pound o 
cotton increases at a lower rate than that in item (1) 
above because of an increase in production. This 
increase in power is almost in direct proportion to 
the cylinder speeds used. 

Figure 1 has been prepared to show these two 
changes graphically. 
When the production of the card was increased 


by increasing the doffer speeds, the following power 


changes occurred : 


(1) The power to operate the card increased 


at a rate approximately half as fast as the increase in} 


production. 


(2) The power required to card a pound oi | 


cotton decreased substantially. 
was increased by 214 times, the power per pound 
was cut nearly in half. 


Rather similar results were found when heavier 
laps or-sliver were used to increase production. 
When lickerin and flat speeds proportionate to 3 
cylinder speed of 195 r.p.m. were used in conjunction 
with increases in doffer speed, there was a greate! 
use of power in both item (1) and (2) above. 
Figure 2 demonstrates these conditions. 

(b) When a group of cards are driven by 3 
single motor, the question arises as to whether or not 
high overall card speeds would cause a penalty due 
to increases in peak power demand, inasmuch as it is 
common practice to base the cost of electric power to 
industry on a peak demand. A series of these tests 
were conducted to determine the actual power re 
quired to accelerate a card to the most extreme cot: 
ditions used in the original project (overall cari 
speeds in proportion to cylinder speeds of 165, 1%. 
and 225 r.p.m.). These tests involved measuring 
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Fic. 24. Relationship of neps to production with varying of lap weight. Two cylinder speeds (A cotton). ¥ 
nd of i 
1 (1) the power at short time intervals during accelera- If a normal frequency of starting cards is assumed 


This tion, keeping conditions as near those of ordinary — to be 15 seconds, it is possible to plot a series of the 
on tof mill practice as was possible. Figure 29 (from data curves shown in Figure 29. This has been done in 

in Table XXXIV) shows the actual power required Figure 30. Each curve represents the power re- 
{Woh by a card and its shaft during the acceleration period quired to accelerate one card to the 165 r.p.m. level, 

for each of the three speed conditions discussed. and cards are started at 15-second intervals, so that 
eased} = Thus, any point on any one of the curves represents this figure shows the number of cards being ac- 
ower} the horsepower required at that instant for accelera- _celerated at one time, as well as the power for each. 
While only five curves are shown, the same pro- 
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Production 
Test Lot Pounds 
No. No. per hour 


Varying speed of entire card 
1 12.1 
1 


bo 


IV Varying only speed of doffer with two cylinder speeds (165 and 195 r.p.m.) 


12 7.2 3.32 1.10 
13 9.6 2.47 1.18 AZS 
14 12.1 | Cylinder 2.06 1.20 .099 
15 14.5 | 165 r.p.m. 1.63 1-35 093 
16 16.9 1.43 1.43 085 
17 19.3 1.27 1.46 076 
18 3322 1.18 .164 
19 9.6 2.45 1.40 .146 
20 12.1 | Cylinder 1.93 1.37 .130 
21 14.5 | 195r.p.m. 1.66 1.75 122 
22 16.9 1.40 2:02" 
23 19.3] 1.25 1.74 090 
VIL Varying only lap weight fed with two cylinder speeds (165 and 195 r.p.m.) 
24 3.25 .98 .136 
25 8.8 Comey 2.70 1.16 132 
26 10.4 a 2.32 1.18 114 
27 12.1 teas 2.06 1.20 099 


28 


29 

30 10.4 Cylinder 
31 12.3 195r p.m 
32 14.2 
33 16.1 


VIII Varying only sliver weight 
34 9.6, 
35 12.1 | Cylinder 
36 al 165r.p.m. 


37 16.9 


TABLE VI. HorsErpowER REQUIREMENTS—A COTTON 


Test Horsepower Horsepower 
duration (card and per pound 
(hrs.) shaft) per hour 


2.06 1.20 0.099 
1.66 1.75 122 
1.48 128 


1.78 .109 


2.83 
2.23 1.62 
1.92 1.67 
1.66 1.75 822 
1.47 1.87 .116 


2.50 1.27 132 
2.06 - 1.20 099 
4.72 1.42 098 
1.45 1.4 


cedure could be followed for any number of cards 
involved. Likewise, the same series could be plot- 
ted for the 195 and 225 r.p.m. levels. A further 
study of this figure reveals also that after the initial 
three cards are started, a definite cycle is established ; 
and in like manner, for the 195 and 225 r.p.m. con- 
ditions, the repetitive cycle would be established after 
four and five cards are started, respectively. At 
any time after the cycle is established the accumu- 
lated power of each of the cards involved in the ac- 
celeration stage can be obtained by adding the ordi- 
nates of each curve. 
Figure 21 (from data 
plot of the accumulated 


in Table XXXV) is a 
excess power over and 


* Point not plotted on Figure 2 because of power difficulties. 


above the final operating power necessary to ac- 
celerate a group of cards for each of the final card 
speeds shown. It is apparent that a maximum oi 
five cards is involved in the acceleration stage at 
one time. If, for example, one motor drives 2 
group of twenty-five cards, there would be no de 
mand over normal rating on the motor until about 
twenty cards are in operation, and the last five 
cards will be at speed in 114 minutes later; in ad- 
dition, as the twentieth card is passed, fewer ané 
fewer cards contribute to peak demand. It is con 
cluded that no extra burden in peak power demané 
charges should result from increases to high overall f 
operating speeds for line or group drives. 
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TABLE VII. NeEps WEB—ALL TEstTs 
A and B Cotton C and D Cotton Neps per grain ! 
Test Lot No. Production Lot No. Production A B D 
No. A B (Ibs./hr.) C D (Ibs./hr.) Cotton Cotton . Cotton Cotton 
I Varying speed of entire card in proportion to cylinder speed (165-225 r.p.m.) 
1 1 12.1 1 1 10.8 4.4 20.5 16.0 14.4 
2 2 14.3 2 2 12.8 5.7 26.1 19.6 20.1 
3 3 16.5 3 3 14.7 6.9 29.3 21.9 19.6 
II Varying only cylinder speed (165-225 r.p.m.) 
4 4 12.1 4 + 10.8. 4.4 20.5 16.0 14.4 
5 5 12.1 5 5 10.8 4.2 25.8 19.6 20.4 
6 6 12.1 6 6 10.8 6.8 23.8 18.0 19.7 
III Varying only lickerin speed (325-725 r.p.m.) 
7 7 12.1 7 7 10.8 3.1 24.3 15.3 16.3 
8 8 12.1 8 8 10.8 4.4 20.5 16.0 14.4 
9 9 12.1 9 9 10.8 4.6 19.4 15.5 16.4 
10 10 12.1 10 - 10 10.8 4.1 yi B 15.4 15.0 
11 11 12.1 11 11 10.8 4.1 20.3 14.6 14.7 
IV Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 
12 — 7.2 — — — 3.5 — — — 
13 — 9.6 — — 4.3 — — -— 
14 — 12.1 4.4 — — — 
15 — 14.5 5.3 — — — 
17 — 19.3 - : 8.6 — — — 
18 7.2 - 3.0 — — 
19 — 9.6 - aa — — — 
20 — | 6.4 — — 
21 — 14.5 — — 
22 — 16.9 — — 7.3 — — — 
23 19.3 — 9.1 — 
V__ Varying only flat speed (2.9, 4.9, and 6.9 in./min.) 
— 12 12 10.8 — — 16.0 14.4 
13 13 10.8 21.7 17.7 
14 14 10.8 19.5 19.4 
VI Varying only top front plate setting (0.022, 0.029, and 0.036 in.) 
15 15 10.8 — 20.9 19.2 
— 16 16 10.8 — 16.0 14. 
17 17 10.8 — — 21.7 
VII Varying only lap weight fed (9, 11, 13, 15, and 17 oz./yd.) for two cylinder speeds (165 and 195 r.p.m.) 
25 — 8.8 — — 4.2 — 
26 — 10.4 — 4.4 -— — 
27 — 12.1 — — 4.4 — 
28 13.6 — — 5.9 — — 
29 — 8.5 — — 5.7 — 
30 10.4 — — — 7.0 — — 
31 — 12.3 — — — 6.0 — — 
32 14.2 — - — 5.7 - 
33 oo 16.1 — - 6.6 
VIII Varying only sliver weight (40, 50, 60 and 70 gr./yd.) 
34 12 9.6 4.2 22.6 
35 13 12.1 -- ~ — 4.4 20.5 - — 
36 14 14.5 - — — 4.8 22.0 — — 
37 15 16.9 — — — 6.3 24.7 - 


' Converted from neps per 36 square inches at card web. 
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Examination of Figure 21 will show that if indi- 
vidual drives are used a serious problem will exist 
in regard to peak power demand load, as the peak 
can reach as high as.three times the normal require- 
ments for any one card. Furthermore, it is believed 
that trouble would result from the use of individual 
drives at normal card speed levels. 

5. Neppiness. The degree of neppiness has been 
measured in these studies by determination of the 
number of neps per 36 square inches in the card 
web. Because of variations in the card _ sliver 
weights, for purposes of comparison results found 
at the web have been expressed as neps per grain of 
cotton. In general, neppiness is a factor of yarn 
quality; more specifically, it is a factor of yarn ap- 
pearance. In the lower grades of yarn (C and D 
grades of the A.S.T.M. Standards), the neppiness is 
so pronounced that other factors, such as the degree 
of unevenness, are overshadowed. It might also be 
observed that some neps may become imbedded in 
the twisted yarn and be less conspicuous in coarse 
yarn than in the fine yarns; thus, the degree of 
neppiness allowable is influenced by the fineness of 
the product being made. 

The neps in the card web may be assumed to be a 
measure of the neps in the yarn, and the relationship 
of the neps to yarn quality has been pointed out. 
However, it is important to bring out that the net 
results of any and all increases in productions and 
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speeds for any one yarn were not enough to cause, 
change of more than one-third of a grade in th 
yarn appearance except in one case, in which the |. 
inch strong (A) cotton at a 19.3-pounds-per-hoy 
level dropped two-thirds of a grade. 

Figures 22, 23, 24, and 25 show the relationshiy 
of neppiness in the card web to card productigy 
These figures have been plotted from data’ in Tab; 
VII. 

Increasing overall card speeds as a means of jp, 
creasing production results in an increase in neps j: 
the card web (Figure 22). This increase occu, 
for each of the four cottons, as shown in this figure 

Increasing only doffer speeds as a means of ip. 
creasing production results in an increase in nep; 
Figure 23 illustrates the actual relationship for th 


_(A) cotton, with two cylinder speeds (165 and 1% 


r.p.m.). 


Increasing the lap weight as a means of increas 


ing the production results in a less pronounced in. 
crease in the neps (Figure 24). 

Increasing the sliver weight as a means of increas. 
ing production results in more neps (Figure 25), 

In general, any increase in production has resultei 
in an increase in the nep count. Considering « 
normal a production of 10.8 pounds per hour for the 
C and D cottons, and 12.1 pounds per hour for the 
A cotton, this study revealed that there is an it 
crease in nep count practically in proportion t 


Fic. 26. Neps at the card we’ 
for various card conditions (i 
cottons). Note that the horizont 
axis has been selected so as (I) ti 
show lot numbers as well as te 
descriptions and (2) to give equé 
weight to the various changes by 
use of a percentage scale. 
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Fic. 27. This chart shows 
the nearly unchanged weight 
of individual flat strips as the 
flat speed is increased, which 
means that the increase in flat 
waste percentage 1s due to the 
exposure of more flats per unit 
of time as the flat speed 1s 
increased. 


Weieaur of Inowoua Frar Steps (qrains) 


the increase in production. For productions below 
these assumed standards, there is but a slight im- 
provement in neppiness. This series of figures 
shows the trend and extent of the changes. 
Altering the front knife plate setting resulted in 
an increase in neps when either a wider (0.036) or 
closer (0.022) setting was used. The supplemental 
test on front knife plate setting showed optimum re- 
sults between 0.026 and 0.029 inch. (See Table X.) 
Varying the lickerin speeds resulted in no con- 
sistent change in nep count; this has been found on 
all cottons and with speeds up to'725 r.p.m. Vary- 
ing only the cylinder speed caused an increase in 
neps for the initial increase in speed, and then a re- 
duction for three out of the four cottons as it went 


_ Fic. 28. As the production 
increases, so does the weight 
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from 195 to 225 r.p.m. For the two 11-inch cot- 
tons, increases in the flat speeds from 2.9 to 69 
inches per minute resulted in a marked increase in 
neps. The results just discussed are plotted in Fig- 
ure 26, which has a horizontal scale arranged so as 
to give equal weight to the various changes by use 
of a percentage scale. 

The single factor causing the greatest variation in 
the nep count is the cotton itself. Study of the fig- 
ures will confirm the observation that the levels rep- 
resenting neps per grain are quite widely dispersed. 
For example, at the extreme card production of 19.3 
pounds per hour, the neps per grain for the 1-inch 
strong (A) cotton at a level of 8.6 neps are fewer 
than the minimum reading for any of the other cot- 


of individual strips; however, 
the increase is not sufficient 
to offset a net decrease in the 
percentage of flat waste when 
production is increased by 
doffer speed increase or heavier 
lap or sliver. 
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Horse POWER REQUIRED 
By A During Acceleration 
From Rest To OPELATING SPEED 


CYLINOER 225 rp. 


Horse Powe 


CYLINDER 195 rpm. 


lpm 


2o 3e dao Se bo To 8o 


lo 
Time (seconds) 


These three curves, one for each overall speed attained (proportionate to cylinder speeds of 165, 195, and 


Fic. 29. 
225 r.p.m.), show the amount of power needed by the card and its shaft as the card ts accelerated. 


PowER AAD TIME RELATION SHIP FoR THE AccELERATION 
Or A SeRieS OF CaRos 


Cruinoer loSrpm. 
Caros Srarmr Ar 15 Stecowo INtTeRvacs 


HoRSE POWER 


Starrs 
Srarrs 


lo Zo Ao 


Time (Sec onds) 
Fic. 30. Each of the individual curves is the same as the 165 r.p.m. curve shown in Figure 29. The assumption 
has been made that cards are started at 15-second intervals. 
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Varying only doffer speed as shown 


12 
13 
14 


15 


24 
25 


34 
35 
36 
37 


Lot No. 
Cotton 
B 


12 
13 
14 
15 


Varying only cylinder speed as shown 


4 


5 
6 


Varying only lap weight fed as shown 


Varying only sliver weight as shown 


Basic change in 
speed or condition 


Varying speed of entire card in proportion to cylinder speed as shown 


r.p.m. 
165 
195 
225 


Cylinder 


625 
725 


r.p.m. 
6 
8 
10 | Cylinder 


14 
16 


6 
8 
10 


Cylinder 


12] 195 r.p.m. 


14 
16 


Cylinder 


50 | Cylinder 
60 { 165 r.p.m. 
70 


a5| "6° r.p.m. 


165 r.p.m. 


195 r.p.m. 


A 


TABLE VIII. SUMMARY OF CHANGES IN FIBER STRENGTH—ALL TESTS 


C 


Change in fiber strength from lap to sliver 
(thousands of pounds per square inch) 
Cotton 


2 
1 +4 0 
+3 0 0 
3 +2 —3 0 —4 
r.p.m. 
4 4 | 165 +4 0 —2 —2 é 
5 5 195 +2 0 0 -1 
Pp. 6 6 225 -1 -1 0 -1 
III Varying only lickerin speed as shown 
r.p.m. 
7 7 7 pod +1 0 —3 —3 
8 8 8 425 +4 0 
9 9 9 +3 -1 —3 +3 
10 10 10 +3 —2 -1 0 
11 +3 -1 +1 +2 
= : 
17 — 0 — 
oz./yd. 
— — 9 +1 : 
| 
29 9) 0 — — 
30 1 0 — — 
gr./yd. 
40 | 0 -- 
= +3 —4 — : 
= 4-3 +1 = 
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ta fiber trom lap Go stiver 


Lot No 
Test Cotton Haste 
Varying speed of entire card in proportion Go cylinder speed as 
| | | 165 4 
2 2 ) | 
I} Varving only evlinder speed as shown 
4 4 105 
5 5 5 195 1? 
= Varying only lickerin speed as shown 
7 7 7 325) it 
8 8 8 425 
10 10 10 
11 725 3 
IV Varying only dotfer speed as shown 
— 
12 6 ) 
13 & 1 
Cylinder 
15 165 {-2 
16 14 2 
17 16 0 
18 0 
19 Pa) +2 
20 10 | Cylinder 
21 12/195 
22 14 | 
16 ) 
VIE Varying only lap weight fed as shown 
oz./yad. 
24 9 {1 
2 11 | 0 
( 
27 15| 
28 17 1 
29 9 0 
( 
30 Cylinder 
31 13 (195 r.p.m. 
32 —_ 15 +3 
= 33 -- 17) —5 
VIII Varying only sliver weight as shown 
gr./yd. 
34 12 — 40 
35 13 -- 50 | Cylinder +4 
36 14 60 ‘i r.p.m. +3 
— 7( -3 
aii 37 15 70 t 
| 
A 


0 


0 


0 

-4 


Cotton 


0 


of per square tach) 


2 
| a 
0 
0 ’ 
0 | 
0 | 
‘ 
| ’ 
| 4 ja Ves 
! 0 
| a 


TABLE IX. StumMMArRyY OF CHANGES IN MEAN FIBER LENGTH—ALL TESTS 


Change in mean fiber length from 


Lot No. Basic change lap to sliver in inches ! 
Test Cotton in speed or Cotton Cotton Cotton Cotton 
No. A B C—D condition A B C : 


Varying speed of entire card in proportion to cylinder speeds as shown 


+0.04 
2 195 + .03 + .05 + .01 + 02 
— .03 : 


+4 
: +. 
6 6 225 _ 
III = Varying only lickerin speed as shown 


r.p.m. 
7 7 7 325 + .02 + .05 + .05 + .06 
8 8 8 ae + .04 + .05 + .02 — 02 
9 9 9 ‘oe +8 +8 
10 10 10 625 _— “+ .04 + .02 0.00 0.00 
bi 11 11 725 + .02 + .03 + .01 — 02 
IV Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 
r.p.m. 
12 — 6 + — 
14 10 | Cylinder + .04 
15 — — 12 (165r.p.m. + .01 = 
16 14 + .04 — — 
17 as 16 + .03 ite 
18 ~ 6 ~ 03 
20 10 | Cylinder — Ol = =< 
22 — 14 + .01 
4 23 16! + 01 
4 V_ Varying only flat speed as shown 
in./min. 
— 13 + .02 + 0 
= 14 6.9 _ + .02 0.00 
VI Varying only top front plate setting as shown 
in. 
= — 15 0.022 : _— — + .01 + 0! 
— 16 0.039 -- + .02 — 02 
— 17 0.036 — + .01 
VII Varying only lap weight with cylinder speeds (165 and 195 r.p.m.) 
oz./yd. 
24 — — 9 + .O1 
25 Cylinder + 03 
26 — — + .03 
28 — — 17 
30 — 11 — 
31 1B Cylinder 4: 


34 12 40 +. + .01 
35 13 a 50 | Cylinder + .04 + .05 ee — 
36 14 60 {165 r.p.m. ~ + 01 
37 15 70 = 


1 Suter Webb Sorter. 


| 
foe 
Fo 
1 
3 
II Varying only cylinder speed as shown Fle 
a 04 + .05 + .02 — 0 Mc 
0 
| To 
Neps 
Fiber 
Lay 
Slin 
Lay 
Lag 
Sliv 
| Fiber 
Fla 
Fla 
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ears 4 VIII Varying only sliver weight as shown 
: 
4 
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TABLE X. EFFEcT OF VARYING FRONT KNIFE PLATE SETTING 
(Supplemental test on E cotton) 


Lot Lot Lot Lot Lot Lot 
Test VIs 1 2 3 4 5 


Front knife plate setting (in.) 0.020 0.023 0.026 0.029 0.032 0.035 
Yarn strength 

Skein (Ibs.) ks 95.1 94.7 96.0 96.2 96.7 

Single strand (0z.) ; y 12.52 12.62 12.75 12.88 
Yarn grade B- B- B— 
Waste (%): 

Flat strips ak 3 3.40 3.46 a 3.80 

Cylinder and doffer strips sd 1.29 1.32 1.35 

Motes and fly 1.44 1.38 1.44 

Sweepings 0.12 5 0.24 

Weight of flat strips (gr.) 22.2 23.4 
Neps per grain 20.8 
Fiber length:* 

Sliver—25% point 

Lap—mean length 

Sliver—mean length 

Lap—Coefficient of variation 


Sliver— Coefficient of variation ; 37. 36. 37. 38. S 
Fiber length-—waste 
Flat strips—25% point 
Flat strips—mean length 
Flat strips—Coefficient of variation 
Shirley Analyzer (% foreign matter) 
Finisher lap 
Flat strips 
Operating conditions 
Speeds . Yarn 20/i—4.25 twist multiplier 
Cylinder—165 r.p.m. Lap—12 oz./yd. 
Doffer—10 r.p.m. Sliver—45 gr./yd. 
Lickerin—425 r.p.m. Cotton: 


Flats—2.9 in./min. Grade—SLM 
Staple—1 in. 


* Raw stock 
25% point—1.18 © 
Mean length—0.93 
Coefficient of variation—36% % 


TABLE XI. StTanpARD CARD CONDITIONS: SETTINGS 
(The settings listed below were maintained during all tests made on this project.) 


Setting between Inches 


. Feed plate and lickerix 0.010 
. Top mote knife and lickerin .015 
. Bottom mote knife and lickerin 

. Lickerin and cylinder 

. Upper edge of back plate and cylinder 

. Lower edge of back. plate and cylinder 

. Flats and cylinder at back section 

. Flats and cylinder at center section 

. Flats and cylinder at front section 

. Lower edge of front plate and cylinder 

. Doffer and cylinder 

. Doffer comb and doffer 

. Lickerin screen at the front and lickerin 

. Lickerin screen at the back and lickerin 

. Cylinder screen at the back and cylinder 

. Cylinder screen at the center and cylinder 

. Cylinder screen at the front and cylinder 

. Flat stripping comb 

. Lap guides 


tton 7 
D 
0.038 
97.5 
12.48 
02 
0.00 
3.92 
1.35 
02 1.41 
02 0.18 
1 6.86 
24.0 
23.8 
0 
: 1.19 
02 
04 1.17 
0.00 0.92 
02 0.90 
38.0 
02 
og, 
0.00 | 
02 
10 
11 
12 { 
13 
14 
16 
- 17 2 
18 
135 j 
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TABLE XII (Part 1). Summary oF CarD TEst CONDITIONS 
Speeds, Settings, Stock Weights, and Production Rates—Types A! and B? Cotton 


Front 


Cylinder Doffer Lickerin Flat Plate ‘Sliver Lap 
Test Lot No. speed speed speed speed setting Production weight weight Draft 
No. A B (r.p.m.) (r.p.m.)  (r.p.m.)  (in./min.) (in.) (Ibs./hr.) (gr.) (oz.) 


1 Varying speed of entire card in proportion to cylinder speed as shown 
1 1 165 10.0 425 2.9 0.029 12.1 50 15 131 
2 2 195 11.8 502 3.4 029 14.3 50 15 131 
3 3 225 13.6 580 4.0 .029 16.5 50 15 131 


Varying only cylinder speed as shown 


4 4 165 10 425 2.9 .029 12.1 50 15 13] 
5 5 195 10 425 29 .029 12.1 50 15 131 
6 6 225 10 425 29 029 12.1 50 15 131 


Varying only lickerin speed as shown 
7 7 165 10 325 2.9 .029 12.1 50 15 131 
8 8 165 10 425 2.9 .029 12.1 50 15 131 
9 9 165 10 525 2.9 .029 12.1 50 15 131 

10 10 165 10 625 2.9 .029 1a 50 15 131 

11 11 165 725 : 


Varying only doffer speeds with two cylinder speeds as shown 


12 — 165 6 425 2.9 .029 7.2 50 15 131 
13 macs 165 8 425 2.9 .029 9.6 50 15 131 
14 = 165 10 425 2.9 .029 12 50 15 131 
15 ne 165 12 425 Z9 .029 14.5 50 15 131 
16 — 165 14 425 2.9 .029 16.9 50 15 131 
165 425 


19 = 195 8 502 3.4 .029 9.6 ae 15 131 § 
20 oa 195 10 502 3.4 029 1231 50 ss 131 
21 ea mS Cl 12 502 3.4 .029 14.5 - 50 15 131 
22 = 195 14 502 3.4 .029 16.9 50 15 131 
195 502 


VII 


24 165 ‘ 

25 == 165 10.0 425 29 .029 8.8 36.7 11 131 
26 — 165 10.0 . 425 29 .029 10.4 43.3 13 131 
27 = 165 10.0 425 2.9 029 12.1 50.0 15 131 


28 165 


29 195 11.8 : 

30 ae 195 11.8 502 3.4 .029 10.4 36.7 11 131 § 
31 oes 195 11.8 502 3.4 .029 12.3 43.3 13 131 
32 — 195 11.8 502 3.4 - 029 14.2 50.0 15 131 
33 195 11.8 


VIII Varying only sliver weight as shown 


34 12 165 10.0 425 29 .029 9.6 40 15 164 
35 13 165 10.0 425 2.9 .029 12.1 50 15 131 
36 14 165 10.0 425 29 .029 14.5 60 15 109 


15 165 10.0 16.9 


' Type A cotton: Staple length, 1 inch; grade, strict low middling; fiber strength, 94,000 pounds per square inch. 
2 Type B cotton: Staple length, 1 inch; grade, strict low middling; fiber strength, 65,000 pounds per square inch. 
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TABLE XII (Part 2). SumMMARY OF CARD TEST CONDITIONS 
(Speeds, Settings, Stock Weights, and Production Rates—Types C! and D? Cotton) 
—. 
Cylinder Doffer Lickerin Flat Front plate 
Test Lot No. speed speed speed speed settings Production 
Draf No. Cand D (r.p.m.) (r.p.m.) (r.p.m.) (in./min.) (in.) (Ibs./hr.) 
I Varying speed of entire card in proportion to cylinder speed as shown 
1 165 10.0 425 2.9 0.029 10.8 1 
2 195 11.8 502 3.4 .029 12.8 2 ae 
> 3 225 13.6 580 4.0 029: 14.7 
131 II Varying only cylinder speed as shown 
4 165 10.0 425 2.9 .029 10.8 
5 195 10.0 425 2.9 .029 10.8 
131 6 225 10.0 425 2.9 .029 10.8 
131 
131 III Varying only lickerin speed as shown 
7 165 10.0 325 2.9 .029 10.8 
8 165 10.0 425 2.9 .029 10.8 
3 9 165 10.0 525 2.9 .029 10.8 
= 10 165 10.0 625 2.9 029 10.8 
a 1 165 10.0 725 2.9 029 10.8 
Varying only flat speed as shown 
12 165 10.0 425 2.9 .029 10.8 
13 165 10.0 425 4.9 .029 10.8 
14 165 10.0 425 6.9 029 10.8 
131 
131 VI Varving only top front plate settings as shown 
131 . 15 165 10.0 425 2.9 029 10.8 
131 16 165 10.0 425 2.9 029 10.8 
a 17 165 10.0 425 2.9 0.029 10.8 


131 1 Type C cotton: Staple length, 114 inches; grade, strict low middling; fiber strength, 84,000 pounds per square inch. 
131 — °*Type D cotton: Staple length, 114 inches; grade, strict low middling; fiber strength, 66,500 pounds per square inch. 


TABLE XIII. RELATIONSHIP OF FLAT Strips (INDIVIDUAL WEIGHT AND WASTE PERCENT) 
131 TO FLAT SPEED AND PRODUCTION 
131 Flat strips 
131 Individual 
131 Test Waste weight per strip 
No. (%) (gr.) 
131 N 
131 Constant | Increasing cylinder speed II Increase No change ” 
slight increase 
131 Card 4 
; : Increasing lickerin speed Ill No change No change 
131 Production ~ 
Increasing flat speed V Increases (nearly No change 
131 in proportion to 


flat speed) 


164 Increasing overall card speed I Increase 
131 
109 Increasing | Increasing doffer speed } IV 
94 Card or | 
es. Production | Increasing lap weight f VII Decrease Increase 
or 
Increasing sliver weight J VIII 
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Test 
No. 
Constant ) | Increasing cylinder speed II 
Card Increasing lickerin speed Ill 
Product ion J Increasing flat speed Vv 
} Increasing overall card | 
Increasing speeds 
Card Increasing doffer speed IV 
Increasing lap weight VII 
Increasing sliver weight VII 


tons under any conditions. 
the 8.6 neps per grain of card sliver had an appear- 
ance grade of B, which was higher than any of the 
grades for the 144-inch cottons (C and D). 

It might be suggested that if we assume that cer- 
tain bales or mixes have an inherent nep content, 
then a mill method could be developed for con- 
trolling card speeds by measuring the nep content of 
the mix at the card; for example, a pilot card could 
be used to establish the rating of any mix, and, ac- 
cordingly, a greater use of high productive speeds 
would be possible. This applies to conditions under 
which freedom from neppiness is a key feature. 

6. Fiber Strength. Another factor of interest is 
the effect on fiber strength of various changes made 
during this series of tests. To measure any pos- 
sible effect, the fiber strength of the cotton in the 
lap may be compared to the fiber strength in the 
card sliver. Measurements of the strength were 
performed on the Pressley instrument, and _ results 
converted to Chandler strength in units of thousands 
of pounds per square inch. 

Table XV in the Appendix is a summary of the 
average fiber strength for all tests in which these 
factors were measured. Included in the table for 
each lot are data on the difference between the fiber 
strength in the lap and sliver; this is identified as 
the change, and is marked “plus” if the strength in- 
creased, and “minus” if the strength decreased dur- 
ing the carding operation. 

Table VIII is a composite ‘tabulation of these 
changes in fiber strength as found between the lap 
and the sliver for each test. 

Examination of this tabulation will show that no 
trend exists that indicates any lowering of the fiber 
strength. There are, of course, minor differences, 
but the interpretation of this summarized table on the 


The yarn made from 


TABLE XIV. SuHrrRLEY ANALYZER RESULTS 


Change in amount of cotton fiber in the waste 


Flats Cylinder and Motes 

strips doffer strips and fly 
Increase Nochange Slight increase 
Increase Slight increase Increase 
Increase No test No test 


Increase 


No change to 
slight increase 


Increase 


No change No change Decrease 
No change No change Decrease 
No change No change No change 


basis of trend reveals no significant change. Fy. 
thermore, it has been found in these tests that vary 
tions as high as 7 percent in fiber strength have bee 
found in the same cotton, but from different lap 
It may be assumed that cotton comprising these di 
ferent laps was of normal consistency, due to cart 
ful blending. The changes or differences betwee 
lap and sliver strength shown in Table VII are les 
than this 7 percent variation. 

7. Fiber Length. When considering the effect (i 
the action of a card on the staple length of cotton, i 
might be assumed that the following could happen 
A straightening action could result in a longer aver 
age length of the cotton; the removal of the shor 
fibers would result in a longer average length; or tle 
cutting of the fibers could result in shorter averag 
length. 

The three common measurements of the fibe 
length—length at the 25 percent point, mean length 
and coefficient of variation—are shown for the cari 
lap and sliver for each of the four cottons for al 
tests in Tables XVI, XVII, XVIII, and XIX. | 
addition, these tables show the change for each ( 
the three items as they pass from the lap to tl 
sliver. 

Table IX summarizes the changes for the med 
fiber length only in going from lap to sliver. Ex 
amination of this table and the more detailed table 
will reveal that: (1) the change in mean length dit 
to carding is small, varying from — 0.02 to +0 
inch; (2) there is no trend to indicate that thes 
changes are correlated to increased speeds or ptt 
ductions; and (3) the coefficient of variation for tlt 
sliver is less than that for the lap, indicating that tlt 
card has removed some of the shorter fibers. 

8. Relation of Fiber Strength to Yarn Strength 
Yarn strengths in all cases have been affected toé 
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greater extent by factors other than the changes used 
in card speeds, productions, or settings. The out- 
sanding factor evident in this study is that of the 
inherent fiber strength of the cotton used. The cor- 
relation is shown by comparison of the fiber strength 
of each cotton with the average of the skein strengths 
for all tests, as in the following table: 


11-inch 


1-inch cotton cotton 
\ B € D 

Fiber strength 

Thousands of pounds 

per square inch 94 65 84 66.5 

Skein strength, pounds 

20/1 115.4 103.1 

40/1 57.7 46 


Other factors also have a bearing on ultimate yarn 
strength, but fiber strength holds a position of high 
importance. It is not difficult to interpret that 
within limits the fiber strength outweighs the fiber 
length in final influence on yarn strength, and that 
in many cases a shorter and possibly a cheaper cot- 


ton of higher fiber strength would perform better in | 


the spinning and give equal yarn strengths. 

9. Sliver Uniformity.t Tests for sliver variation 
were performed on 26 samples of the 11-inch (C 
and D) cottons. The samples of card sliver from 
these lots were run through a sliver tester, and a 
Deviometer was used for recording the simultaneous 
integration of the irregularity. 

Analysis of the sliver tester records showed that 
the short-period variations were essentially the same 
for all samples. The long-period variation was 
quite different for the various samples, in that in 
some cases it had a decidedly short wave length of 
low amplitude, and for other samples a long wave 
length of high amplitude. The long-period varia- 
tions affect to a considerable extent the standard 
variation, and since there seemed to be no outstand- 
ing differences in the short-term variations, it seems 
probable that the differences in standard deviation 
that were indicated are traceable to the differences 
in the long-period variations. 

It has been found from experience that these long- 
period variations are traceable directly to irregulari- 


‘The authors are grateful to Mr. R. W. Vose and Mr. 
C.H. Plummer of the Chicopee Manufacturing Corporation, 
Chicopee Falls, Massachusetts, for making the sliver uni- 
lormity tests and analyzing the results. 


ties existing in the lap. Therefore, the conclusion 
drawn is that the analysis of these samples was in 
effect an evaluation of the irregularities existing in 
the lap over the length of sliver tested. 

10. Supplemental Study of the Front Knife Plate 
Setting. The results of the original test (Test VI) 
on front knife plate settings indicated that an opti- 
mum setting existed somewhere between the limits 
used ; an additional test (Test VIs) was performed, 
the results of which are tabulated in Table X. 

In general, the supplementary test verified the 
original conclusion, with the additional indication 
that the optimum setting occurs between the limits 
of 0.026 and 0.029 inch, and that settings wider than 
0.029 are more detrimental to the factors of waste, 
neps, and appearance than settings closer than 0.026 
inch. As was found in other tests, yarn strength 
was not impaired by the changes made. 

11. General Discussion. A review of the many 
individual factors that have been considered sub- 
stantiates the conclusion that production increases 
are possible by using either higher overall card 
speeds or by increasing the flow of cotton through 
the card (by the use of higher doffer speeds, 
heavier laps or slivers). In general, one penalty 
would seem to be the lowering of the yarn appear- 
ance grade, due in part to increased neppiness, but 
it has been shown that the drop in grade was mod- 
erate. In the case of high overall card speeds, there 
is the added penalty of higher power requirements, 
but, on the other hand, the use of high doffer speeds 
would result in a saving of power cost per pound 
carded. With the use of high overall card speeds, 
there is also the increase in waste ; however, this may 
be a decided advantage, especially when low grades 
of cotton are used. 

It is also of interest to note the relatively small 
change in any of the factors when productions are 
lowered. 

In increasing either overall card speeds or only 
the cylinder speeds, it should be noted that the as- 
sumption is made that proper floors and founda- 
tions are available to prevent vibration of the card; 
any vibration would result in damage to the card. 

It has been found that card clothing in normal 
condition and properly applied will operate success- 
fully at high speeds; improperly applied clothing, 
such as loose clothing, will result in destruction of 
the clothing. : 
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TABLE XX. 


Basic change 


Test Lot 
No. No. 


I Varying speed of entire card in proportion to cylinder speed as shown 


r.p.m. 
1 165 
2 195 
3 225 


in speed or 
condition 


II Varying only cylinder speed as shown 


r.p.m. 
4 165 
5 195 
6 225 
III Varying only lickerin speed 
r.p.m. 
7 325 
8 425 
*9 525 
10 625 
11 725 


as shown 


Cylinder 


165 r.p.m. 


Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 


r.p.m. 
12 6 
13 8 
14 10 | Cylinder 
15 12 | 165 r.p.m. 
16 14 


16 


WASTE RECORD FOR A COTTON 


Cylinder Motes 

Flats and doffer and 
strips strips fly Sweepings Total 
(%) (%) (%) %) (%) 
2.76 0.98 1.50 0.:8 5.42 
3.22 1.16 1.53 29 6.16 
3.40 1.72 6.71 
2.76 0.98 1.50 18 5.42 
3.16 1.04 1.56 24 6.00 
3.34 1.10 1.59 37 6.40 
2.85 0.95 1.26 24 5.30 
2.76 98 1.50 18 5.42 
2.70 98 1.78 21 5.67 
2.63 98 2.05 31 5.97 
2.67 0.98 2.30 24 6.19 


Visible card waste 


3.52 0.77 1.93 .28 6.50 
3.13 1.01 1.65 AS 5.94 
2.76 0.98 1.50 .18 5.42 
2.63 1.16 1.35 18 5.33 
2.51 1.23 1.23 24 5.21 


1.38 


1.35 


6 0.80 
19 8 3.62 0.89 
20 10 |Cylinder 3.28 1.04 
21 12 | 195 r.p.m. 3.22 1.16 
22 14 2.94 1.26 
23 16 2.88 1.35 

VII Varying only lap weight fed with two cylinder speeds (165 and 195 r.p.m.) 
oz/yd. 

a 9 3.25 0.77 
25 11 3.09 .89 
26 13 2.91 92 
27 oe 2.76 98 


30 11 
31 13 
32 15 


VIII Varying only sliver weight as shown 


Cylinder 
195 r.p.m. 


2.70 


3.74 
3.71 
3.22 
3.22 
3.19 


gr./yd. 
34 40 3.03 0.95 1.65 25 5.88 
35 50 + Cylinder 2.76 0.98 1.50 18 5.42 
36 60} 165 r.p.m. 2.88 1.26 1.38 18 5.70 


70 2.66 


145 
| 
| 
| 
| 
| 
| 
| 
| 17 2.60 1.16 22 5.36 
| 18 18 7.17 
93 25 6.68 
65 25 6.22 
53 25 6.16 
Al 18 5.79 
30 5.88 
14 24 6.40 
84 5.94 
| 50 18 5.42 
| 28 17 1.19 1.38 28 5.55 
| 29 9 1.04 2.20 31 7.29 
| 1.10 1.96 31 7.08 , 
| 1.07 1.72 6.25 
| 1.16 1.53 25 6.16 it NG 
33 17 1.32 1.47 21 6.19 nee 
37 1.38 1.29 0.18 5.51 
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TABLE XXV. AVERAGE WEIGHT OF FLAT STRIPS PER 5 ieaik-odies CoTTONS 


Basic change Weight of individual strips in grains 
Test Lot No. in speed or A B C D . 
No. A B condition Cotton Cotton Cotton Cotton 
I Varying speed of entire card in proportion to cylinder speed as shown z 
r.p.m. 
1 1 1 1 165 16.4 22.5 14.0 15.2 g 
2 2 2 2 195 21.6 24.6 19.6 17.3 s 
3 3 3 3 225 23.6 27.0 20.8 18.9 " 
Il Varying only cylinder speed as shown 
r.p.m. 
4 4 4 4 165 10.4 224 14.0 15.2 
5 5 5 5 195 21.4 22.6 17.8 17.4 
6 6 6 6 225 ps S| 24.0 17.5 14.5 
III Varying only lickerin speed as shown | 
r.p.m. 
7 7 7 7 325 16.4 23.4 14.5 14.7 | 12 
8 8 8 8 425 16.4 22.5 14.0 15.2 eis 
9 9 9 9 525 Cylinder 17.3 23.2 14.2 14.8 
165 r.p.m. 
10 10 10 10 625 17.7 24.9 16.2 15.4 0 | 
11 11 11 11 725 18.2 23.8 16.1 17.1 o) las 
IV Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) €lz 
r.p.m. 
13 = 8 17.9 Ble 
14 10 | Cylinder 16.4 — 
16 — - 14 22.8 - x 
17 16! 27.9 
18 - 6 14.8 
19 8 16.6 |Z 
20 - 10 (Cylinder 18.9 - - 
21 — - - 12} 195 r.p.m. 21.6 
22 — — — 14 25.2 — - - = 
Varying only flat speed as shown 
in. 
— 12 12 — 14.0 15.2 
— 14 14 6.9 13.8 143 
VI Varying only front knife plate setting | 5 
in. : 
16 16 0.029 (Cylinder — 14.0 15.2 
VII Varying only lap weight fed with two cylinder speeds (165 and 195 r.p.m.) 
oz./yd. 
24 — — 13.3 | 
25 tle linder 14.7 
27 — — — j 16.4 — — | 
28 — — 19.8 — — 
30 — — — 19.2 — | 
32 — — 15 21.6 
33 — — — 17] 25.3 - | 
VIII Varying only sliver weight as shown | 
gr./yd. 
34 12 — — 40 15.7 22.7 ~~ 
35 13 -— — 50 | Cylinder 16.4 22.5 — 
36 14 60 165 r.p.m. 22.3 23.1 
37 15 70| 26.5 27.9 
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TABLE XXX. SuHIRLEY ANALYZER RESULTS—A CoTTON 


Total percentage of foreign matter ! 
Basic change Finisher Motes * Flat Doffer 
Test Lot in speed or lap and fly strips strips 
No. No. condition (%) (%) (%) (%) 


I Varving speed of entire card in proportion to cylinder speed as shown 
r.p.m. 
165 63 
195 56 
225 : 57 


Varving only cylinder speed as shown 
r.p.m. 

4 165 

5 195 

6 225 


Varying only lickerin speed as shown 


1 
1 


Varying only doffer speed with two cylinder speeds (165 and 195 r.p.m.) 
r.p.m. 

6 

8 

10 | Cylinder 

12 | 165 r.p.m. 

14 

16 


6) 
8 
10 | Cylinder 
12] 195 r.p.m. 
14 
16 


VII Varying only lap weight f 
oz. 


9 


11! Cylinder 


13 
15 165 r.p.m. 


17 


WN 


9 
13 
15 
17 


Cylinder 
195 r.p.m. 


& 


gr. 

40 

50: Cylinder 
60; 165 r.p.m. 
70] 


1 Raw stock 5.4. 


\pRIL, 1945 155 ae 

15 9.3 | 
12 9.5 
10 94 
2.6 63 15 9.3 pees 
2.8 61 13 10.0 
2.6 58 11 9.2 ae 
r.p.m. 
7 325 61 16 9.9 | 
8 63 15 9.3 
9 525 66 13 7.9 
I° 625 | 62 13 8.3 
1 725 48 11 7.1 
IV 
12 9,2 
13 9.7 
15 9.3 
14 11.0 
14 9.9 
14 9.7 ; 
18 2.7 50 10 9.7 
19 2.8 56 10 7.9 as 
20 2.5 61 11 8.5 
21 2.5 56 12 9.5 ie 
22 2.7 66 11 9.0 
23 2.8 64 12 8.8 
Po with two cylinder speeds (165 and 195 r.p.m.) + 
24 50 12 7.5 
25 48 12 8.2 
26 60 13 9.0 Ae. 
27 63 15 9.3 
28 65 13 10.0 
29 42 10 7.0 =. 
30 50 10 7.3 : 
32 56 12 9.5 . 
33 60 11 8.7 
VIII Varying only sliver weight as shown 
34 3.1 65 13 11.0 pee 
35 2.6 63 15 9.3 ; 
36 3.1 63 13 9.7 
37 3.3 67’ 13 11.3 
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TABLE XXXV. Excess ACCUMULATED POWER DEMAND REQUIRED TO ACCELERATE A SERIES OF 
CARDS FROM REST TO FULL OPERATING SPEED 


Excess horsepower to accelerate each card 


Accumulated 
First Second Third Fourth Fifth total 
Seconds card card card card card horsepower 


First group of cards at cylinder speed of 165 r.p m. 


0.00 
2.35 
2.35 
2.26 
2.31 
2.18 
2.12 


Second group of cards at cylinder speed of 195 r.p.m. 


1.70 1.87 0.00 
1.67 1.87 2.35 
1.45 1.87 2.17 
1.20 1.87 2.08 
1.02 1.80 2.08 
0.80 1.80 1.93 
0.58 1.70 1,87 


Third group of cards at cylinder speed of 225 r.p.m. 
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ANALYSIS: TESTING 
LABORATORY METHODS 


* 


Cellulose Saccharification 


Quantitative saccharification of wood 
and cellulose. Jerome F. Sae- 
man, Janet L. Bubl, and Elwin E. 
Harris. Ind. Eng. Chem. Anal. 
Ed. 17, 35-7 (Jan. 1945). 


A rapid analytical technique has 
been developed for the hydrolysis of 
cellulosic materials to reducing sugar 
in nearly quantitative yields. The 
method involves treatment of the 
material with 72% sulfuric acid for 
45 minutes at 30°C followed by a 
secondary hydrolysis for 1 hour in a 
15-pound autoclave or for 4.5 hours 
at the boiling point. Data are pre- 
sented to show how the yield of re- 
ducing sugar varies with the condi- 
tions used. A table shows the 
“potential reducing sugar” content 
of 15 species of wood and the varia- 
tion occurring within a species. 
Author 


Viscosity of Cellulose 


Determination of cuprammonium 
viscosity of textile celluloses. C. 
H. Bayley. Can. Text. J. 62, 
36, 37, 50 (Feb. 23, 1945). 


In the determination of cuprammo- 
mum viscosity of textile celluloses— 
&g., cotton or regenerated cellulose 


page 22 of the January, 1945, issue. 


SERVICES AVAILABLE 


Microfilm copies and paper enlargements of microfilm may be obtained from: Microfilms Inc., 313 N. First 
St., Ann Arbor, Mich.; New York Public Library, New York, N. Y.; Yale University Library, New Haven, 
Conn.; Harvard University Library, Cambridge, Mass.; and Library of Congress, Washington, D.C. Transla- 
tions may also be obtained from the above sources. 

Subscriptions to reprints of the abstract section for the complete Volume 15, 1945, are available to subscribers 
These are printed on one side of the page for clipping and filing in a card index system. 


The charge for this service is $2.50. 


rayons—the presence of small quan- 
tities of air in the cellulose-cupram- 
monium mixture has hitherto been 
regarded as producing oxidation of 
the cellulose, with a consequent rise 
in fluidity. It has been shown that 
while exposure to light of even mod- 
erate intensity produces an appreci- 
able rise in fluidity, exposure to small 
amounts of air has no marked efiect 
on the accuracy of the measurement. 

Author 


Pulp Cellulose—Viscosity 


Viscosity and molecular weight. ITI. 
S. Coppick. Paper Trade J. 119, 
36-42 (Dec. 28, 1944). 


Wood pulps are known to be very 
heterogeneous as regards both the 
species and chain length of the com- 
ponent polysaccharides. This non- 
uniformity leads to divergence from 
both the theoretical and empirical 
relationships between viscosity, con- 
centration, and infinite dilution func- 
tions which appear to be valid for 
more uniform preparations. This 
adds further complications to visco- 
metric methods for the determina- 
tion of the average molecular weight 
of commercial wood pulp cellulose. 
The divergence is followed during 
sulfate pulping. The results indi- 
cate that the distribution of chain 
length changes during pulping in 
such a manner as to give viscosity 
relationships similar to those ob- 
tained for blends of a number of 


Reprints of the original articles abstracted in TEXTILE RESEARCH JOURNAL are often available from the 
Otherwise, it may be possible to secure copies of the periodicals. 
tions used in references to articles, and the addresses of publishers of English language publications was given on | 
Orders should be sent direct to the publishers. 

Photostat negatives of articles abstracted will be furnished to members of the Institute at a cost of 15 cents per 
page for pages not exceeding 7 inches in width and 25 cents per page for larger sizes up to 1114 x 14 inches. 


A list of periodicals, the abbrevia- | 


| 


pulps. These results confirm the 
“equalizing” effect of pulping which 
has been reported by others. Since 
most commercial pulps may be con- 
sidered as blends of various propor- 
tions of raw and well cooked fibers, 
these factors are always present and 
cannot be neglected in the interpre- 
tation of viscosity data. The results 
indicate that the relationship be- 
tween viscosity, concentration, and 
molecular weight must contain a 
“heterogeneity coefficient.’’ This 
quantity is worked out for various 
degrees of sulfate pulping, and the 
data indicate that its value is unity 
solely for well blended, thoroughly 
cooked or purified pulps. However, 
with raw cooks the “heterogeneity 
coefficient” increases to such an ex- 
tent as to make viscosity interpreta- 
tions very inaccurate if the hetero- 
geneity effect is neglected. 


Viscosity and molecular weight. IV 

—acid and basic methods. S. Cop- 
pick. Paper Trade J. 120, 37-40 
(Jan. 4, 1945). 


A comparative study is made of the 
various methods for determining the 
solution viscosity of wood pulps. 
These include cuprammonium, cu- 
priethylenediamine, and nitrate vis- 
cosities. The molecular magnitude 
of wood polysaccharide is evaluated 
from the various solution viscosity 
data determined at various stages 
during the purification of wood cel- 


| 
« 
| 
| 
| | 
| 
| 


lulose. The results indicate that ni- 
trate viscosities are much more reli- 
able than either of the basic methods 
for celluloses containing residual 
lignin. Noncellulosic encrustants 
interfere with the solution of the 
polysaccharide to such an extent as 
to produce an entirely erroneous pic- 
ture of the degradation which occurs 
during the purification of wood cel- 
lulose. By suitable calibration the 


nitrate method for determining the | 
degree of polymerization may be | 


brought into agreement with the 
TAPPI standard 


method. Author 


Cotton—Maturity Tests 


Polarized light preferred for matu- 
rity tests. Mary Anna Grimes. 
Textile World 95, 161-3, 214-6 
(Feb. 1945). 


An extensive report on studies into 
methods of making maturity tests on 
cotton samples. The NaOH method 
and the polarized light method are 
described in detail as well as the 
results of comparative tests between 
the two methods. It is concluded 
that there is no significant difference 
in the results obtained, but the po- 
larized light method is preferred 
because of ease in checking border 
line cases, lessening of time and 
labor, cleanliness, and appeal to 
technicians from the interest stand- 
point. H. J. Burnham 


Fiber Identification 


Table for the determination of dif- 
ferent fibers in mixed fabrics. 
Giuseppe Romeo. Laniera 56, 
179-99 (Aug., Sept. 1942); Chem. 
Abstr. 38, 3136 (June 20, 1944). 
[In Italian; abstract in English. 
Abstract only available (through 
Bull. Inst. Paper Chem. 15, 204, 
Feb. 1945) ]. 


The table includes wool, silk, cotton, 
hemp, jute, lanital, rayon, and ace- 
tate rayon. The fibers are identi- 
fied by macroscopic and microscopic 
examination and by the use of the 
following reagents: acetone, 58° Bé. 
sulfuric acid, basic zinc chloride 
solution (density 1.835), 10% potas- 
sium hydroxide, Liwe’s copper solu- 
tion containing glycerol, 20% so- 


cuprammonium | 


dium sulfide solution, 8% sodium 
sulfide solution, and ammoniacal 
copper oxide solution. Formulas 
are given for calculating the propor- 
tions and numerous tables are 
shown. 


Surface Wettability 


A tensiometric method for evaluat- 
ing surface wettability by meas- 
urement of the contact angle. 
Helmut Wakeham and Evald L. 
Skau. J. Am. Chem. Soc. 67, 
268-72 (Feb. 1945). 


A tensiometric method for the eval- 
uation of surface wettability by 
measurement of the contact angle 
using an ordinary interfacial ten- 
siometer is described. The contact 
angles corresponding to various ten- 
siometer readings are derived exper- 


| imentally and are shown to be in 


agreement with values deduced from 
theoretical considerations. The ap- 
plication of the method to the meas- 
urement of contact angles of water 
on fabric and paper samples is il- 
lustrated and the precautions and 
sources of error are discussed. 
Author 


CHEMICAL AND PHYSICAL 
RESEARCH 


* 
Colloids—Anisotropy 


Electrical anisotropy of xerogels of 
hydrophile colloids. Part I. S. 
E. Sheppard and P. T. Newsome. 
J. Chem. Phys. 12, 244-8 (June, 
1944). (through Bull. Inst. Pa- 
per Chem. 15, 203, Feb. 1945). 


A number of colloid materials—pro- 
teins, plastics, cellulose acetate, and 
the like—have been coated in sheet 
form and “fibered” internally by 
stretching to 100% or more elonga- 
tion. Circular disks were cut from 
the fibered sheets, and their degree 
of orientation measured in an (alter- 
nating) electric field. Account is 
given of the relation of the orienta- 
tion measured to field strength, 
thickness, humidity, and moisture 
content. It was observed that in- 
duced electrical anisotropy is not 
shown by all kinds of natural and 


| in greater detail. 


TEXTILE RESEARCH JOURNAL 


synthetic colloids; thus, it is no; 
shown by organophile xerogels by 
only by the hydrophile ones. With 
most of these the electrical response 
depends upon the relative humidity 
and the absorbed water content, byt 
with polyvinyl alcohol the effect was 
independent of the absorbed water, 


Electrical anisotropy of xerogels of 
hydrophile colloids. Part II. § 
E. Sheppard and P. T. Newsome, 
J. Chem. Phys. 12, 513-19 (Dee, 
1944). (through Bull. Inst. Po. 
per Chem. 15, 203, Feb. 1945), 


An improved, though still relative, 
quantitative expression has _ been 
derived for the electrical anisotropy 
(E. A.). The E. A. is a linear fune- 
tion of the elongation up to a certain 
limit, as is also the optical birefrin- 
gence. The relation of electrical to 
optical anisotropy has been studied 
A more critical 
discussion in terms of atomic model 
structures is given of the hypothesis 
that E. A. in the compounds studied 
is due to the formation of continuous 
parallel chains of hydrogen bridges, 
having electronically conducting 
character. The materials studied 
were: polyvinyl acetate and its hy- 
drolyzed stages down to polyvinyl 
alcohol, and cellulose acetate and its 
hydrolyzed stages down to (hydrate) 
cellulose. 


Nylon—Improving Water 
Absorption 


Improving the water absorption of 
nylon fibers. Anon. Silk and 
Rayon 18, 1346 (Dec. 1944). 


A discussion of B.P. 562,370 which 
describes a method of increasing the 
affinity of nylon for moisture in or- 
der to make it more amenable to 
textile processing. This is accom- 
plished by making nylon from 4 
blend of polyhexamethylene adipa- 
mide and suitable proportion of at- 
other polyamide of like composition 
but having at least 20% solubility in 
water. Details are given for blend- 
ing polytriglycol adipamide with 
polyhexamethylene adipamide and 
some properties of this mixture are 
described. Yarns said to have rub- 
ber-like elasticity up to 10% elonga- 
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tion are produced by steaming this 
mixed polymer for 4 hours at 140°C. 
E. G. M. 


Effect of Temperature 


The change in textiles and dyes 
caused by higher air tempera- 
tures. Hans J. Henk. Spinner 
u. Weber 60, 22-3 (1942); Chem. 
Abstr. 38, 3132 (June 20, 1944). 
[In German; abstract in English. 
Abstract only available (through 
Bull. Inst. Paper Chem. 15, 223, 
Feb. 1945) ]. 


Cotton withstands temperatures up 
to 300° for short periods of time, but 
chars completely at 120° after sev- 
eral months. At 80°, there is a de- 
crease in elasticity and dye absorp- 
tion; at 180°, the elasticity has 
dropped 50% and the dye absorp- 
tion becomes nearly zero. Water 
absorption and fluorescence change 
similarly with heating. Wool is 
damaged by brief heating at 150° 
and by prolonged heating at 50°. 
Substantive dyes are decomposed 
completely at 270°; naphthol AS 
dyes, only above 300°. Superheat- 
ing on driers should be avoided, 
particularly with fabrics that have 
been impregnated with chlorides or 
sulfates. 


Tire Cords—Elongation 
Control 


Control of elongation in highly 
stretched cotton tire cord. How- 
ard J. Philipp and Carl M. Conrad. 


1945). 


Cotton tire cords, differing with re- 
gard to gauge, construction, and 
variety of cotton, were subjected to 
stretching treatments involving vari- 
ous combinations of tension, heat, 
and moisture. It was found that 
all these treatments increased the 
strength of the cords but reduced 
their gauge and elongation at 10 
pounds. The greatest increase in 
strength was obtained when tire 
cord was stretched in a swollen con- 
dition and in the presence of heat. 
Increases in count-strength product 
rom 48 to 83 percent were observed. 
Experiments showed a_ reciprocal 
lationship between the strength 


J. Applied Phys. 15, 32-40 (Jan. ° 


and the elongation at 10 pounds ob- 
tainable by single-stretching treat- 
ments of tire cord, which makes im- 
possible the control of elongation, 
independently of strength. “Bone- 
dry elongations of about 6 percent at 
10 pounds could be obtained only 
with negligible increase in strength. 
The original elongation was restored 
by treating highly stretched tire 
cord with water at room tempera- 
ture for 30 minutes or with boiling 
water for 3 minutes, while most of 
the increase in strength resulting 
from stretching was retained. A 
hot-wet-stretched tire cord after 
treating with water had equal elon- 
gation but greater strength as com- 
pared with the untreated cord. A 
dual-stretching method was devised 
which permits the control of elonga- 
tion at 10 pounds independently of 
strength. The treatment consists of 
two phases: the first imparts to the 
cord the maximum potential break- 
ing strength and the second serves 
to adjust the elongation at 10 
pounds to a predetermined con- 
trolled value while maintaining over 
90 percent of the maximum count- 
strength product. Control of the 
elongation is achieved by proper 
selection of tension and degree of 
swelling during the second phase of 
the dual-stretching treatment. 

Author 


Viscosity Relationships 


The effect of solvent type on the vis- 
cosity of very dilute solutions of 
long chain polymers. Elizabeth 
M. Frith. Trans. Faraday Soc. 
41, 17-27 (Jan. 1945). 


A semi-quantitative discussion is 
given of the viscosity relationships 
of polymers in various solvents. 
Quasi-thermodynamic. reasoning, 
based on modern statistical theories, 
shows how the slope of the ordinary 
viscosity concentration (nsp/¢ — 
curve is related to the interaction 
energy between solvent and polymer, 
and it is shown how small differences 
in interaction energy appreciably 
alter the slope. These differences 
are traced back to slight kinking of 
the long molecular chains in agree- 
ment with the qualitative views of 
Mark. Retention of a solvent effect 
on (mn) at zero concentration is 
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demonstrated but not proved; it is 
implied that more extensive coiling 
of the chains is necessary than the 
slight kinking which affects the 
slope. Author 


Wettability of porous surfaces. 
A.B.D. Cassie and S. Baxter. 
Trans. Far. Soc. 40, 546-51 (Dec. 
1944). 


The analysis of apparent contact an- 
gles for rough surfaces is extended to 
porous surfaces, particularly those 
encountered in natural and artificial 
clothing. Formulae are derived for 
the apparent contact angles, and 
experimental data confirming the 
formulae are given. Water-repel- 
lent clothing structures are discussed 
by means of this analysis, and it is 
shown that the water-repellency of 
the duck is due to the structure of its 
feathers rather than to any excep- 
tional proofing agent. Author 


‘ BLEACHING: DYEING 
FINISHING 


* 
Package Dyeing 


Package dyeing in modified raw stock 
machines. Anon. Can. Text. J. 
62, 34 (Jan. 26, 1945). 


Very satisfactory results have been 
obtained in dyeing yarn packages 
with direct, developed and vat colors 
in a modified raw stock unit, utiliz- 
ing low pressure circulation. 


E. G. M. 


Dyeing, Military Underwear 


Processing wartime cotton goods to 
meet military requirements. L. 
M. Richardson. Textile Bulletin 
68, 18, 20 (Mar. 1, 1945). 


Part three of a series describing de- 


velopment work done by underwear 
knitting mills in determining meth- 
ods of applying vat colors to Army 
lightweight underwear in rope form. 
This article describes two typical 
procedures employed for dyeing of 
olive drab shades by the “pigment 
method,” and two for the ‘‘reduc- 
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tion method.”’ Colors found best 
for dyeing the Army olive drab No. 
9 and for Marine Corps greens are 
listed. H. J. Burnham 


Woo! Dyeing 


Dyeing wool with metal salts. G. 
Herman. Tekstil. Prom. 4, 22- 
3 (1944) (through Chem. Abstr. 
1945, 39, 8158). 


Production-scale expts. were made 
on coloring wool with FeSO,, CuSO,, 
NaNOz and in various pro- 
portions. A greater number of hues 
can be obtained by first bottoming 
in a CuSQ4, NaNO» and H2SO, bath 
and then dyeing in an acid dye bath. 
The acid dye bath is made with acid 
dye 1-1.5, salt 10 and AcOH 2%. 
Basic dyes were not successful on 
the bottoming. Several recipes are 
given. An excess of FeSO, on the 
cloth reduces its resistance to rub- 
bing. The cloth, therefore, should 
be thoroughly rinsed to remove this 
excess. Good color results were also 
obtained when FeSO, was omitted. 


Printing of Rayon 


Printing rayon with acid dyes. 
Anon. Can. Text. J. 62, 44, 48 
(Feb. 23, 1945). 


A discussion of the effect of particle 
size and aggregation in fixing acid 
dyes on viscose and cuprammonium 
rayons, with penetration, fiber pore 
size, and effect of salt outlined in 
detail. Author 


Water Repellents— 
Application 


Durable repellency requires careful 
control. Raymond A. Pingree. 
Textile World 95, 131, 133, 135, 
222-4 (Feb. 1945). 


The chemical properties and appli- 
cation methods of several of the so- 
called durable types of water repel- 
lents are treated in detail. The 
purchase by the U. S. Army of 
billions of yards of fabric with a 
water-repellent finish has encour- 
aged much development and re- 
search work in this field. The article 
deals with the chemical nature of 
various compounds, general applica- 
tion procedures, preparation of solu- 


tions, padding, drying, neutralizing, 
and continuous unit operation. Two 
quarternary ammonium type com- 
pounds are said to be working out 
best. They are an acyl-oxy-methyl- 
pyridinium salt and an acyl-amido- 
methyl-pyridinium salt. 


H. J. Burnham 


FIBERS: YARNS: FABRICS 
MECHANICAL PROCESSES 


* 


Dimensional Changes 
in Rayon 


A study of the dimensional changes 
of rayon fabrics. New York Sec- 
tion, AATCC. Am. Dyestuff 
Reptr. 33, P509-P513 (Dec. 4, 
1944). 


The five existing methods for the 
evaluation of shrinkage in launder- 
ing of rayon fabrics are discussed 
and presented in detail. None pre- 
dicts accurately the service per- 
formance of this type of goods. 
This was illustrated when three 
normally finished rayon crepe fab- 
rics were tested in the piece by 
several of the above methods, then 
the results compared with actual 
shrinkage of the same fabric when 
it was made into a dress, worn, and 
washed. It is difficult to restore 
the original size of a garment when 
drying or pressing it. A mechanical 
device designed to accomplish this 
result has been developed. 


Knitting Yarns 


Machine measures knitting factor 


of synthetic yarns. L. E. Rossiter 
and E. A. Robinson. , Textile 
World 95, 100-1 (Mar. 1945). 


A description of a method of testing 
the frictional characteristics of vari- 
ous synthetic fibers used in the knit- 
ting of fine fabrics, and a discussion 
of the related problem of yarn lubri- 
cation. The instrument used to 
measure the frictional coefficient au- 
tomatically records the time for a 
rider of known weight to slide along 
an inclined length of yarn. This 
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rider can be made of any of the var. 
ous materials with which the yay 
comes in contact during Processing 
It thus records ‘‘knitting friction,” 
It is claimed that the suitability ¢ 


new chemicals for yarn treatment § 


can be predetermined by the use ¢ 
this method. H. J. Burnhan 


New Processes 


Progress in silk and rayon fibers, 
Anon. Silk and Rayon 18, 136, 
1328-9, 1351 (Dec. 1944). 


Four topics are discussed: The firs 
is the advantages of acid methods of 
softening real silk as cited in BP. 
563745. Instructions and _ propor. 
tions are given for this process which 
produces silk threads having higher 
tensile strength, greater elasticity, 
and greater facility ia passing vari- 
ous parts of the knitting machine 
The second is a description of the 
apparatus and process used for dye. 
ing viscose rayon in cake form. The 
third gives a process by which a 
highly reactive wood pulp cellulos 
may be prepared. In this reaction 
some of the former difficulties may be 
overcome by the removal of water in 
the cellulose by means of an organic 
solvent. The fourth subject is an 
anti-static size for nylon as disclosed 
by B.P. 564027. This size consists 
essentially of Casein in admixture 
with an oil and an amide. In BVP. 
561701 conditions are discussed for 
coating textile fabrics with nylon to 
produce a supple product and one to 
which the finish will be firmly an- 
chored. In this way, the finish may 
be improved or the product may be 
converted into quite different mate 
rials, such as artificial leather. 

E. G. M. 


Peanut Fiber 


“Ardil”: a protein synthetic fiber 
from peanuts. David Trail. 
Text. Mfr.'71, 71-3 (Feb. 1945). 


‘“‘Ardil” is a registered trade math 
for fibers made from the proteins it 
the kernel of the ground-nut, peanut 
or monkey-nut. Dilute alkali is em 
ployed as a solvent, and the solutio! 
is extruded at aconstant rate throug! 
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a spinneret into a coagulating bath 
of sodium sulfate sulfuric 
acid. The rope of filaments is cut 
into staple fiber of the desired length. 
The article discusses the chemical 
and physical properties of Ardil, and 
daims a promising future for the 
product in blends with cotton, rayon, 
and especially with wool. No sam- 
ples have been available as yet for 
trial by the trade, all research work 
apparently having been of a labora- 
tory nature. H. J. Burnham 


Relationship of Fiber 
Properties to Yarn 
Strengths 


Relationships between properties of 

cotton fibers and strength of 
carded yarns. Robert W. Webb 
and Howard B. Richardson. 
“Preliminary Report.’’ Cotton 
and Fiber Branch, Office of Mar- 
keting Services, U.S.D.A. and 
W.F.A., March, 1945. 58 pp. 
(Processed. ) 


This report constitutes the com- 
pletion of the first segment of a broad 
study concerning the relationships 
between cotton fiber properties to 
manufacturing performance and to 
yan and fabric quality. Facts 
bearing on such relationships are of 
value and benefit to both cotton 
agriculture and the textile industry 
in that they indicate to breeders 
those combinations of fiber proper- 
ties which should be incorporated in 
the new varieties and strains being 
developed and that they aid spinners 
in selecting cottons needed for best 
results in the manufacture of various 
types of cotton goods. 

By using multiple, partial, and 
imple correlation analyses, compre- 
tensive studies have been made of 
the contribution of a number of cot- 
ton fiber properties, separately and 
in various combinations, to the skein 
strength of 22s and 60s carded yarn. 
The data used in these analyses re- 
present 766 individually grown and 
tested cottons, covering a wide range 
of American Upland types and 
sowth conditions. 

The findings reported disclose 
that the properties of the raw cotton 
rank in order of importance to the 
strength of such yarns as follows: 


Fiber strength, fiber length varia- 
bility, upper quartile length, fiber 
fineness, grade, and percentage of 
mature fibers. A coefficient of mul- 
tiple linear correlation of 0.933 was 
found for the relationships existing 
between the skein strength of 22s 
carded yarn and the six collective 
fiber properties mentioned. Eighty- 
seven percent of the total variance 
in the 22s yarn strength of these cot- 
tons is accounted for by the 6 fiber 
properties. Similar findings are ob- 
tained with 60s carded yarn. 

Sixty-six regression equations, in- 
volving different combinations of 
fiber properties, are presented and 
provide a tool for estimating the 
strength of carded yarn from only a 
knowledge of the magnitudes of the 
fiber properties. Almost as high a 
correlation has been found for the re- 
lationship between the skein strength 
of either 22s or 60s yarn and the four 
collective properties of fiber strength, 
fiber length variability, upper quar- 
tile length, and fineness as was ob- 
tained with the six fiber properties. 
With other combinations of fiber 
properties, the coefficients of corre- 
lation are appreciably less and the 
results of simple correlation indicate 
relative low or poor correlation be- 
tween any one of the fiber properties 
and yarn strength. 

The statistical values and equa- 
tions presented in this paper refer 
only to American Upland cottons 
and skein strength of carded yarns. 
Findings from similar statistical 
studies using the same fiber data 
correlated with tire-cord strength, 
with tire-cord elongation, with yarn 
appearance, and with percentage of 
picker and card waste reveal a some- 
what different picture with respect 
to over-all relationships and the rela- 
tive importance of the different fiber 
properties. Those findings will be 
presented in later reports. R.W.W. 


Warp Sizing 


The technique of sizing. John H. 
Strong. Text. Mercury and Argus 
111, 300-1, 304 (Sept. 22, 1944); 
325-7 (Sept. 29, 1944) ; 356-7, 359 
(Oct. 6, 1944); 443, 445 (Oct. 27, 
1944). 


A review of the problem of warp siz- 
ing. The author discusses various 
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starches used and the relative value 
of each, the use of softeners, the 
quantity of moisture left in sized 
yarn and general rules for pure siz- 
ing. Tables are given for suggested 
relative amounts of materials used 
in sizing. The special problems 
concerned with sizing rayon yarns 
are also covered. E. G. M. 


Silk Weaving 


Weaving problems—silk. John 
Williamson. Text. Mercury and 
Argus 112, 45-6, 49, 51 (Jan. 12, 
1945). 


A brief review of the difficulties en- 
countered in weaving silk. Among 
those discussed are: missing strands, 
double ends, nibs, faulty knots, split 
ends, soiled places, variations in 
twist, set-off bars, set-on bars, set-up 
marks, take-up marks, wrong placed 
threads, shuttle marks, and soiled 
filling. These various faults are de- 
scribed and definite recommenda- 
tions are made for avoiding each. 


E. G. M. 


Wool Felt 


Mechanical properties of wool felt 
are controllable. W. H. Lehm- 
berg. Textile World 95, 90-1, 
194, 196 (Mar. 1945). 


This is the text of a paper presented 
before the Textile Division, A. S. 
M. E., and discusses wool felts as to 
materials used, manufacture, me- 
chanical and industrial uses, and 
functional properties. H. J. Burn- 
ham 


MISCELLANEOUS 
* 
Dust in Card Rooms 


The problem of dust in card rooms. 
The Textile Institute Conference. 
Text. Mercury and Argus 111, 555, 
557, 559, 561 (Nov. 24, 1944). 


Dust in card rooms has caused diff- 
culties over many years. In the 
hope of arriving at a precise under- 
standing of these difficulties, and if 
possible, at a solution to some of 
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them, the Textile Institute con- 
vened a conference on the subject. 
Four lectures were given, the first 
being ‘‘Byssinosis—the Effect of 
Card Room Dust on Operatives,” by 
Prof. F. E. Tylecate, M.D. Ac- 
cording to the author, Byssinosis 
may be reduced by purification of 
the air in the card room and by 
careful medical examination of all 
entrants to determine those predis- 
posed to the disease followed by 
periodic check-up. In the second 
lecture, ‘‘The Measurement of At- 
mosphere Pollution” by A. R. Meet- 
ham, the three main forms of 
pollution and the apparatus for 
measuring each were described. In 
the third lecture H. A. H. McGill 
discusses ‘‘Extraction of Dust from 
Cotton by Modern Opening Ma- 
chinery.”” The final lecture was by 
H. W. S. Martin and was on ‘‘Dust 
Extraction in Relation to Ventila- 
tion and Air-conditioning.” 


Midwest Research Institute 


Midwest Research Institute get- 
ting under way in Kansas City. 
Robert F. Gould. Chem. and 
Eng. News 23, 432-7 (Mar. 10, 
1945). 


A description of the organization 
and research program of this new 
institute as outlined at its first an- 
nual meeting held in Kansas City, 
Mo., February 5, 1945. J, 


Plastics Chemistry 


Plastics chemistry in the electrical 
field. \WV. C. Goggin and R. F. 
Boyer. Plastics and Resins 3, 
6-12, 29-33, 36 (Nov. 1944). 


A discussion of electrical non-con- 
ducting materials, describing the 
trend of thinking that led to the 
development of insulators and the 
accompanying results. The authors 


show how the chemist has been able 
to modify natural plastic materials 
and to préduce synthetic ones with a 
view toward improving their proper- 
ties for use in the electrical industry. 
The judicious use of various chemi- 
cal building blocks has meant the 


| balancing of polar and non-polar 
_ groups, the application of vulcaniza- 


tion, cross-linking, and crystallinity. 
With carefully selected combinations 
it has been possible to improve many 
of the desired properties. E.G. M. 


Government-Owned Patents 


Government-owned patents and in- 
ventions of Government employ- 
ees and contractors. Second re- 
port issued by the National Patent 
Planning Commission. Chem. 
and Eng. News 23, 438-42 (Mar. 
10, 1945). 


The present report deals with ques- 
tions of policy in the administration 
of patents owned by the Govern- 
ment, practically all of which have 
come to it through inventions of its 
employees or contractors, although 
in many cases the employment or 
contract relationship does not result 
in the Government’s complete own- 
ership of the patents. The report 
contains the conclusions and recom- 
mendations reached by the Commis- 
sion as a result of an investigation 
which included existing practices in 
the various governmental agencies; 
previous legislative proposals, con- 
gressional hearings and reports; prac- 
tices in some foreign countries: 


| published papers and articles; and 


numerous suggestions by individuals 
in and out of the Government. 
Author 


Plastics 


Plastics survey shows many textile 
uses. C. Norris Rabold. Tex- 
tile World 95, 93-7 (Mar. 1945). 


A survey tabulating 27 plastics as to 
their origin, formula, type, solubil- 


| ity, nature of film, solubility of film, 
| forms available, methods of applica- 


tion, common trade names, and tex- 
tile uses. H. J. Burnham 


Temperature Control 


A constant temperature control. 
Allen E. Smith. The Chemist 
Analyst 33, 41-2 (May 1944). 


Directions are given for the con- 
struction of a constant temperature 
bath of reasonable accuracy without 
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the use of arelay. Only elementay, 
skill in glass-blowing is required j; 
its construction. An accuracy ¢ 
+0.2°C is claimed at near roo 
temperature and +0.8°C over , 
considerable range. E.G.¥ 


French Textile Industry 


The French textile industry. Ra. 
mond Thiebault. Text. \/fr. 7. 
50, 60 (Feb. 1945). 


report from liberated France. 
dated Jan. 3, 1945, on the condition 
of the French textile industry, de. 


scribing for the most part the meth. > 


ods of operating during the Germa, 
occupation, and outlining the diff. 
culties attached thereto. Only the 
economics of the problem are dis. 
cussed. H. J. Burnham 


Urea Formaldehyde Resins 


Modern Plastics—their manufac. 
ture and uses. Urea formalde. 
hyde resins. Anon. Silk ani 
Rayon 18, 1330-1, 1334-6 (Dec. 
1944). 


A review of English patents which! 
deal with the treatment of textile | 
with urea-formaldehyde resins. | 


E. 


Water Purification 


| Water purification with bentonite. 


H. L. Olin and E. M. Myers. 
Paper Trade J. 120, 46-9 (Mar. 
1945). 


This paper is a continuation 0 
studies previously reported and in- 


| volves the use of bentonite for water 


purification. Both pilot plant ani 
full scale tests are reported with 
tabular data. A ‘“‘split treatment 


in which bentonite fortified with 


small amount of alum when needed 
was utilized and was considered t0 
be satisfactory. It is believed tha 
bentonite water clarification ha 
passed the primary research stagé 
and that it has demonstrated its ap 
plicability and value in the treat 
ment of numerous types of watt! 
showing promise of lowering ti 
costs of chemical dosage. Autho’ 
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